Note: The 3.1 maf available 1 1> pursuant to the Quantification Settlement Agreement is
reducc_d by the 110 kaf of water from a water conservation program that was in place prior (o the
Quantification Sc:trlement Agreement, D apd MWD entered into an Agreement for Implementation o
Water Conservat_lon Program and Use of Conserved Water, dated December 22, 1988 (1988 -

Agreement). This program resulted in the transfer of 110 kaf to MWD, 1D, MWD, CVWD- .
entered into an Approval Agreement, dated December |9 Agre: s D and SVID

Except as agreed in the Quantification Settlement Agreement and put into effect through leeal
documents entered into by the affected parties, all terms and conditions of existing water dé:iivery
contracts will remain in full force and effect through the Quantification Period. When the Quantification
Period ends, the Secretary will resume delivering Colorado River water in accordance with the water -
delivery contracts that were in effect immediately preceding the start of the Quantification Period.

2. IID/SDCWA Water Conservation and Transfer Project. D and §D
Agreement for Transfer of Conserved Water, dated April 29, 19
waler conservation activities in IID for the benefit of SDCWA. The conserved water will be transferred
to SDCWA over several years. The initial transfer is projected to occur in 2004. The quantity of
conserved water transferred will increase by 20 kaf each succeeding calendar year unti] the maximum

arnount of the transfer has been established, which will be no less than 130 kaf and as much ag 200 kaf
of conserved water, : :

CWA entered into an
98, that provides for IID to undertake

There is an exchange agreement between San Diego and MWD that provides for the transfer of [ID

water to MWD at Lake Havasu, but since this js not a Federal action the exchange agreement is not part
of this assessment.

3. ID/CYWD/MWD Conservation Program. The water conservation actions to be
undertaken by IID to implement the HD/SDCW A ransfer are expected to conserve up to 300 kaf. In
addition to the 200 kaf to be transferred to SDCWA, 100 kaf of conserved water wil] be made available
10 CVWD in two 50 kaf increments under the quantification settlement and ancillary agreement. If
CVWD elects not to accept this conserved water, it will transfer to MWD, - Co

4. All-American Canal Lining Project. The lining of the All-American Cana] was authorized
by Title H of an Act of Congress dated January 25, 1988. This Act authorized the Secretary to construct
a new lined canal or 1o line the previously unlined portions of the All-American Canal to reduce seepage
of water. Title I authorizes the Secretary to determine the amount of water conserved by this canal
lining. The Act further directs that the water so conserved is to be made available for consumptive use
by California contractors within their service areas according to their priority under the Seven-Party

~Agreement. Reclamation prepared a Final Environmental Impact Statement/Final Environmental Impact

Report for the All-American Canal Lining Project in March 1994, This EIS states that the preferred

alternative for controlling seepage from the All-American Cana] would reduce seepage by approximately
67.7 kaf per year. .

Title I of this same Act of January 25, 1988, is known as the San Luis Rey Indian Water Rights
Settlernent Act. Title I authorizes a source of water to settle the reserved water rights claims of the I_a.
Jolla, Rincon, San Pasqual, Pauma, and Pala Bands of Mission Indians in San Diego County, California.
The Act authorized the Secretary to arrange for development of a water supply for the benefit of the
bands of not more than 16 kaf per year and authorized the Secretary to use water conserved from the
works authorized by Title II of the Act of J anuary 25, 1988 for this purpose.

~ The Quantification Settlement Agreement among the State of C‘alifornia,' D, CVWD, and MWD

divided the 67.7 kaf of annual conserved water as follows: 56.2 kaf ts MAVD and 11.5 kaf for San Luis

- Rey Indian Water Rights Settlement Act purposes. This undertaking, which involves Federal canal

rights-of-way and the San Luis Rey water settlement, is part of the proposed SIA (Table 1). The Stgtc of
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Galifornia enacted legislation to fund the liniﬁg of the All-American Canal to help facilitate

implementation of The Plan,

5. Coachelia Canal Lining Project. The lining of the previously unlined portions of the
Coachella Branch of the All-American Canal (Coachella Canal) was also authorized by Title II the Act
of January 25, 1988. This Act authorized the Secretary to construct a new lined canal or to line the
previously unlined portions of the Coachella Canal to reduce seepage of water. As with the All-

- - American Canal, Title II authorizes the Secretary to determine the amount of conserved water and directs

that the water so conserved is to be made available for consumptive use by California contractors within
their service areas according to their priority under the Seven-Party Agreement. Reclamation prepared a

. Draft Environmental Impact Statement/Final Environmental Impact Report for the Coachella Canal -
‘Lining Project in December 1993. The preferred alternative for controlling seepage from the Coachella

Canal would result in projected water savings of approximately 26 kaf per year,

As with the All-American Canal, Title I of the Act of January 25, 1988 authorizes use of some.' bf _thc o
conserved water 10 settle the reserved water rights claims of the La Jolla, Rincon, San Pasqual,-Pauma,

and Pala Bands of Mission Indians in San Diego County, California.

The Quantification Settlement Agreément among the State of California, IID, CVWD_,' and MWD

- divided the 26 kaf of annual conserved water as follows: 21.5 kaf to MWD and 4.5 kaf for San Luis Rey

Indian Water Rights Settlement Act purposes. This undertaking is part of the All-American Canal lining
project authorized by Title Il of the Act of January 25, 1988, involves Federal canal rights-of-way and
the San Luis Rey water settlement, and is part of the proposed SIA (Table 3). The legislation enacted by
the State of California to fund the lining of the All-American Canal includes funding to line the . -
Coachella Canal. o

6. MWD/CVWD Exchange. The Plan calls for an exchange by MWD of 35 kaf of (Cali'fom'i'a)
State Water Project water for 35 kaf of Colorado River water from CVWD. This action does not have a
Federal nexus as to approval but is part of the programs, projects, and activities that make up The Plan.
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: APPENDIX E. : .
Description of Preliminary Hydrologic Depletion Analysis of Backwater, Aquatic,
and Riparian Changes Resulting from a 1.574 Million Acre Foot (MAF) Change in

Point of Diversion Between Parker and Imperial Dams on the Lower Colorado
River California and Arizona, August 2000 '

Backwater and Aquatic Analysis

Introduction -
The potential exists that, over the next 50 years, an additional ].574 maf of water, may be diverted at

Parker Dam. This will result in a reduction of flows in the river between Parker and Imperial Dams.

' Flows below Imperial Dam are not expected to change. This analysis is to determine the changes in the

backwater and aquatic habitat resulting from this diversion.

Purpose o . _ S
The purpose of this analysis s to provide an estimate of the effects of diverting up to 1.574 million acre-

feet (maf) annually at Parker Damn over the next 50 years, Incremental flow data was utilized to facilitate
a pro rata analysis of the effect(s) of the diversion. '

Data from this analysis were used to deterrnine the following: .

1. An estimate of the range of water surface elevation and open water surface area changes (i.e. changes
in width and depth) in the river resulting from the subject diversions. Estimates included adjustment for
representative seasonal and daily flows. ' ' .

2. Identified affected river channel sections adjacent to concentrations of backwaters, marshes, or’
riparian habitat. - : ST o

3. Projected changes in ground water elevations in areas adjacent to the river for the purpose of
estimating the effect(s) on the riparian and marsh communities, : ' o

4. Characteristics of river channels in affected reaches with respect to degree of channelization,
stabilization, and natural or non-channelized river channel conditions. '

5. Characteristics of bac'kwgters adjacent or connected to affected reaches of the dver with respect to
morphology, gross plan outline, and bank slope characteristics. - B - o

6. Projected changes in backwater surface area and depths at réprcscntatjvc_ seasonal and daily flows. |

Data Sources

Data sources utilized for the analysis included, but were not limited to:
1. Hydrologic model runs and river channel cross-sections for 20 representative type-areas distributed
throughout the affected river reaches (Parker, Palo Verde, Cibola, and Imperial Divisions). ’ '

Input to the hydrologic model runs includes calendar month and average daily releases from Parker Darn.
The output from the hydrologic model runs includes an hourly release pattern for Parker Dam, which is -
routed downstream through the Water Wheel, Taylor Femry, and Cibola gages to Imperial Dam (Carson, -
July 7, 2000). A subsequent hydrologic model run was also performed to determine the annual median -
flows for the river in the affected reaches. The purpose of this run was to facilitate calculation of the - -
median water surface elevations and their effect on ground water levels in areas adjacent to, but not
directly connected to the river. Input for this run includes average monthly releases from Parker Dam,
output includes values for annual median flows in the affected reaches. C

Flows routed to cach side of the river are adjusted for diversions, gains, and losses, depending on the
month. The routing methed used is called the *Muskingum method’, which is further calibrated for
historical flows at the gages specified above. Past experience using this methiod for calculations has
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indicated good correfation and reliability of values over a'wide range of flows. Elevation flow ratings at
the representative channel sections were also used to compute the water surface elevations
(Carson, 2000). '

' River channel cross-sections are 2 composite of surveyed channe! sections (bankline to bankiine) and

river floodway maps (profile extending out from the bankline) (Langmaid, July 10, 2000). Criteria for

selection of representative river channel cross-sections for the type-areas included: correlative

~ similarities in channel morphology and geometry, location with respect to river flow direction
(upstream) and proximity to concentrations of representative backwater acreage, availability of
quantitative data {i.e. depth, channel profile, etc.) at or adjacent to the foci of representative backwaters,
and other relevant informaticn. ' '

- 2. Detailed surveys of 27 representative backwaters located adjacent to or connected with the affected

. reaches of the river. Surveys were conducted using global positioning system (GPS) technology and
traditional surveying methods. Backwater survey lines generally included several cross-sections,”

- including profiles along the longitudinal and lateral axes. '

3. Other data and related reports and reference texts including current facilities maps, recent consultant

' river and backwaters mapping updat¢ and vegetation mapping / GIS development reports.

Data Analysis _ ) _
The analysis was accomplished by the application of a variety of methods, techniques, principles, and/or

§ _rationales. The process for determining the following results included, but was not limited to: .

1. Estimates of the range of water surface elevation and open water surface area changes - these
- estimates were the results of analysis of data from a combination of incremental hydrologic modeling
-runs and selected representative river channel cross-sections, in combination with geographic
. information systems (GIS) modeling and analysis. -

i The projected maximum (base case), average and minimum flows and water surface elevations derived

 from the hydrologic modeling runs were superimposed onto the river channel cross-sections for a
comparison of the qualitative and quantitative changes in river channel geornetry, morphology and
effect(s) on associated habitat(s). : .

2. Affected river channel sections adjacent to concentrations of backwaters, marshes, or riparian
habitat - these channel sections were identified according to the criteria listed (Data Sources section;
[dtem 1). Tabulated data from the recent consultant river and backwaters mapping update” '
(GEO/Graphics, Inc.; June, 2000) were summarized and used to identify these channel sections as foci
for “clusters’ or concentrations of backwaters in the affected reaches. This data was also used to quantify
and/or determine relevant backwater characteristics (i.¢. total acreage, emergent vegetation, open water,
type of connection with the main channel, backwater status, etc.) for the analysis. The updated '
backwaters maps were also used to verify the existence and characteristics of the backwaters listed. The
~number of backwaters associated with each of the river channel sections varies, ranging from 2 - 42
backwaters/section and averaging about 14 backwaters/section. '

3. Projected changes in ground water elevations adjacent 10 the river to determiné the effeci(s) on
riparian/marsh habitat - the changes in ground water elevations adjacent to the river were determined
based on the annual median flows for the affected river reaches, as determined by the hydrologic model
rtuns for annual median flows released from Parker Dam (Data Sources section; item 1L :

4. Characteristics of river channel related 1o the degree of channelization, stabilization, and natural or
unchannelized conditions in affected reaches - the river channel characteristics in the affected reaches
were determined by inspection and comparison of the current facilities maps (USBR, 1994-1997) and
consultant river and backwaters mapping update (GEO/Graphics, Inc., 2000). This included an estimate
of the current degree of ehannelization and/or stabilization and the presence of “natural’ or '
unchannelized conditions in the-affected reaches. . -




5. Characteristics of representative backwaters connected to or adjacent to affected reaches of the river
- the relevant characteristics of the representative backwaters were determined by extracting, filtering,
and summarizing data (i.c. longitudinal and lateral profiles, slopes, depths, gross plan outlines, acreage,
etc.) for analysis, reducing the data by further analysis and inspecting the results for trends, naturaf
groups, anomalies, ot other data characteristics. -

Three natural groups of backwaters were identified based on shape or gross plan outline: linear,
ellipsoid, and combination (feawres from bath groups). Analysis of bank slope (angle) data revealed a

~ trend toward convergence of average bank slope angle values in the range of 30° - 39° from horizontal.
These vaiues closely approximate those observed and documented in the literature as the angle of repose
for natural, unconsolidated slopes (Longwell and others, 1969; Bates and J ackson, 1980). The lower.
value (30" was used for determining the reduction in surface area for both the backwaters and the open
river. :

6. Projected changes in backwater sirface area and depths at representative seasonal and daily flows -
the reduction.in backwater surface arez and depth values was determined using the data abtained above
(item 5 of this section and Data Sources section; item 1) in combination with geographic inforrmation
systems (GIS) modeling and analysis, : . .

s

" 7. GIS Modeling and Analysis

General Strateoy

The primary source of information for this analysis was the study entitled “Lower Colorado Backwaters
Mapping, Davis Dam to Laguna Dam, June 2000." The study was performed under contract by N
GEO/Graphics Inc. (2000). Arclnfo, based on Fall 1997 color aerial photography, was used to depict the
backwaters of the Colorado River and their characteristics. G

The purpose of the analysis was to determine the reduction in surface area of backwaters and open river
resulting from a 1.574 maf flow reduction in the Colorado River below Parker Dam. The overall = _
strategy was to 1) determine the average slope of the banks of the backwaters and river and then 2) use
this slope, along with the drop in water surface elevation resulting from a 1.574 maf flow reduction, in 2
GIS analysis to calculate the reduced surface area of the backwaters/river. In this way, a before and after
acreage summary of the conditions during normal flow and reduced flow was developed, along with a
graphical depiction of those conditions. ' ' T

Slope of the backwaters was determined from AntoCAD drawings of 27 representative backwaters, =~
dated April 21, 2000. Theé average slope for linear-shaped backwaters is 39 degrees, and for ellipsoid-
shaped backwaters is 30 degrees. Thirty degrees falls within the well-documented angle of repose for
- natural slopes, which rarely is less than 30 degrees or more than 39 degrees. . :

Tables were developed listin g drawdowns in water surface elevation resulting from various flow
reductions for 20 diiferent stretches of the Colorado River below Parker Dam, Data was developed for
flow reductions in three different months (April, August, and December), as well as for the annual
median flow, : '

In total, GIS analyses wete performed for 6 différ_ent scenarios: Reduction in the surface area of
backwaters for the months of April, August, and December, and reductions in the surface area of the

Colorado River for April, August, and Decamber.

In their backwater study, GEQ/Graphics designated backwiters as being either directly connected or
indirectly connected to the open water of the Colorado River. Directly-connected backwaters have open
water leading directly to the river channel. Indirectly-connected backwaters are separated from the river
by an upland area, and are most likely supported through sub-surface flow from the river.

The surface elevation of the directly-connected backwaters immediately rises or falls with the river.
Therefore, monthly drawdown figures for the directly-connected backwaters were used in the GIS
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analysis. These same monthly figures were used in the analyses of reduction in surface area for the
Colorado River,

Because the indirectly-connected backwaters do not rise or fall immediately with the river, the annual
median drawdown figures were used in the subsequent GIS analyses for those backwaters.

Riparian Analysis

Summary . : :

The goal of the California:Colorado River Water Use Plan (The Plan) is to put into place, during the 15
year Interim Surplus Criteria, the necessary cooperative water conservation/transfers, storage and
conjunctive use and other programs that allow California to meet its Colorado River water needs within
its basic apportionment. The average of the annual median flows below Parker Dam for the period
[974-1998 was 7,547,000 acre-feet. Due 1o the Secretarial Implementation Agreements, the annual
median Lower Colorado River flow between Parker and Imperial Dams will decline over a period of 50
years by 1.574 maf. The corresponding river surface elevation drop will be between 0.08 and 1.55 feet
depending-on location. This, in turn, will result in-a drbp in grotindwater elevation adjacent to the river.

Losing Reaches - - - : : S
The river loses water through reaches with riparian vegetation and no surface diverted river water for
irrigation. In these reaches, the riparian vegetation draws on the water table which in tum induces a
water table gradient away from the river. The river is essentially the only source of water for the flood
plain riparian vegetation because tributary groundwater inflow is extremely small. The water table
elevation decline at any location in riparian vegetation dominated reaches will be the same as a decline

" in river surface elevation. The small average annual tributary groundwater inflow, where applicable, and

" Gaining Reaches

water consumption by riparian vegetation are assumed to remain constant.

The river gains water through reaches where river water is used for irrigation on the flood plain and or

within the river valley. The difference between surface diverted irrigation water and subsurface return to

the river is the water consumptively used by irrigated crops. Irrigation raises the water table and the
groundwater moves toward the river or any other drain, , '
The near-river water table decline in a river reach bounded by irrigated agriculture can be influenced by
a change in cropping pattern. In these redches the river is not the only changeable contributor to water
table elevation changes. Wells near the river, pumping a thousand or more gallons per minute, can cause
a depression in the near river groundwater levels.

Measured “Near-River” Groundwater Levels - - L
Water levels in the river and in “near-river” observation wells were automatically measured every three
hours during the mid-1970's in the Yuma aréa. Loeltz and Leake (1983) reported average annual water
elevations-for 1974-78 for the river and the near river observation wells in U. S. Geological Survey
Water-Resources Investigations Report 83-4220. The observation wells were located 100 and 400 feet
from the edge of the river on each side and were aligned in sections normal to the river. The observation
well sections were about one mile apart in the Yuma arca and most were washed out by the 1983 high
flow. :

Five of the river observation well sections clearly show the influence of river elevation on near river
groundwater elevation. In many cases, however, the river is not the controlling influence. The Yurmia -

- area near river groundwater level changes in response to river level change is believed to be

representative of the groundwater response in the valleys below Parker Dam because the geohydrology is
the same. See U.S. Geological Survey Professional Papers 486-G (Geohydrology of the Parker-Blythe-
Cibola Area...} and 486-H (Geohydrology of the Yuma Area...) for a detailed description of the river
aquifer from Parker to Yuma. _ - o ' _

Typical Groundwater Response :
The river induced groundwater elevation changes in the Yuma area in the mid-1970's, as reported by
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Loeltz and Leake (1983), suggest that the water table drop under the nearest field irricated with river
water will be about one half the river elevatjon drop. The water table drop along the river will probably
be the same in the Parker, Palo Verde, and Cibola river reaches because the aquifer is essentially the
same. The drop in river elevation will cause the water table 1o drop which in turn will impact riparian
vegetation. .

Estimated River Elevation Drop :

Table A-1 in Appendix A shows river surface elevation from Parker Dam to Imperial Dam ar annuat
median flow, and in reductions in increments of 200,000 af to the total 1.57 maf, and the difference. The
annual median flow is based on daily flows for calendar year 1996, _ ' :

Estimate of Riparian Acreage Influenced by River Flow Reductions

A hand drawn contour map of river induced groundwater drop was made by using the estimated river

elevation drop and assuming one half that drop under thi¢ nearest irrigated field. In a non-irrigated reach,

the groundwater elevation-drop is assumed to edual'the riverdrop. The groundwater elevation decline

contour map was drawn with a 0.2 foot contour interval,

An estimate of riparian acreage influenced by a reduction in river flow was made by overlaying the
groundwater decline contour map on aerial photo based vegetation type maps. QOccupied Willow
Flycatcher acreage influénced by the groundwater decline was also determined. This data has been
stored by Reclamation as a Global Information System database in ArcView format,
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APPENDIX F.
Historical Total Selenium - Lower Colorado River

Seleniurn, an element left from shale sediment deposits in ancient seabeds along the Colorado River
tributaries, serves as an agent to balance biochemical reactions in living organisms. Programs to control
selenium have focused on the Colorado River's upper basin because of the large amounts of sediments
from the source rock, Mancos shale. : '

Based on the historical selenium data, current Selenium levels in the waters of the LCR do not appear to -

be above the Department of Interior (DOI) level of concern which is 5.0 ug/l. Existing studies listed
below on selenium have not identified or documented observable harmful effects to native flora or fauna
in the LCR. To date, there are no fish Consumption Advisories for Selenium. in the lower Colorado
River**, . . . ) o
Below is a graph of recent selenium levels in the lower Colorado River from Lees Ferry to Morelos
Dam. Predicting selenium levels based on anticipated reduced flows js not possible due 1o this report’s
time constraints and to'the small amount of existing data from both the Colorado River as well as'the
agricultural drains entering the River below Parker Dam. Grab samples were taken at the PVID outfall
drain during Janvary-1999 and 2000 and contained 5 ng/l and 1.6.ug/l of selenium, respectively. '

Selenium levels in isolated backwaters h'avc.diff:j:rcnt levels of selenium than connectéd backwaters and
what are termed *pseudo-seep” backwaters. These differences and why they occur are important to the
long-term mandgement of these backwaters. Changes to groundwater or surface water elevations and

amounts of flows may have effects to selenium deposition. More information is needed to assess this.

An indirect estimation of selenium levels using salinity as an indicator was attemnpted but no correlation
between salinity levels and selenium concentrations in the River could be made. :
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SUPPLEMENTAL |
BIOLOGICAL ASSESSMENT ON TRANSBOUNDARY
'EFFECTS IN MEXICO
FOR

PROPOSED INTERIM SURPLUS CRITERIA
January 9, 2001

INTRODUCTION

This consultation is conducted to consider the impacts on species in Mexico listed
as endangered or thréatened in the U.S. under Section 7 (a)(1) of the Endan gered
Species Act of 1967, as amended. This documerit addresses impacts in Mexico and
supplements the Biological Assessment (BA)-on the Interim Surplus Criteria (SC)
and Secretarial Implementation Agreements (SIA}) (U.S. Bureau of Reclamatlon
2000a) which is incorporated by reference. Project descriptions and background for
the SIA are found in the main body of the BA. Project descriptions and background
for the ISC are found in the Final EIS, Colorado Rwer Interim- Surplus Criteria EIS
(U S. Bureau of Reclamation, 2000b)

This _consultatlon does not reflect any conclusion on Reclamation’s part that
consultation'is required, as a matter of law or regulation, on any possible impact the
adoption of interim surplus criteria may have on U.S. listed species in Mexico.
Rather, consuitation on these effects has proceeded with the express undcrstandmg
that it may exceed what is required under applicable Federal law and regulatlons
and does not establish a legal or policy precedent. '

- Several interim surplus criteria (ISC) have been proposed and are described in the

EIS. For the purposes of this analysis, however, the criteria selected are known as -

-the Basin States Alternative, which is presently proposed for use by Rectamation for

the Preferred Alternative in the EIS. The Basin States Alternative specifies ranges-of
Lake Mead water surface elevations to be used through 2015 for determining the
availability of surplus water through 2016. The elevation ranges are coupled with
specific-amounts of surplus water in such a way that, if Lake Mead’s surface
elevation were to decline, the amount of surplus water would be reduced. Surplus
water would be available only to holders of valid contracts for surplus water
delivery. The interim criteria would be reviewed at five-year intervals with the
Long-Range Operating Criteria and as needed based upon actual operational
experience. This plan is described further in Appendix A of this document. This
alternative was developed with input and consensus from the seven Colorado River
Basin states.




This document discusses the potential effects that extend across the international
border below the Northerly International Boundary (NIB). Reclamation
distinguishes between impacts resulting from the ISC and the SIA. Reclamation
does not believe the SIA has any potential effect on any U.S. listed species in
Mexico. Potential effects on resources could occur from potential changes in flows
to Mexico as a result of adoption of ISC. The potential changes in flow to Mexico
as a result of the ISC are discussed in this document. Details of how the changes in
flow were derived are further detailed in the EIS and are also incorporated by
reference. .

U.S. Federally Endangered Spcciles analyzed in this assessment include the desert

- pupfish (Cyprinodon macularius), vaquita (Phocaena sinits), totoaba (Totoaba

macdonaldi), southwestern willow flycatcher (Empidonax traillii extimus), and the
Yuma clapper rail (Rallus longirostris yumanensis). - ' :

METHODOLOGY

The analytical approach used to evaluate potential impacts below the NIB is the
same as that used for other resources and is fully consistent with the other
documents pertaining to this subject. The incremental hydrological change between
the baseline conditions and the Basin States Alternative was determined by
modeling the Colorado River system. Environmental baseline conditions are those
expected to result from the full development of the U.S. waters reserved by treaty. -
This includes the full development of the water allocated to the lower Colorado
River Basin and up to 5.9 maf development of the upper Colorado River Basin
allocation as recognized by the Colorado River Compact.

The potential effects on Mexico's resources cannot be specifically determined due to
the uncertainty of water use once it flows across the NIB into Mexico. The waters
of the Colorado River, once delivered to Mexico, as agreed upon in the Mexican
Water Treaty of 1944, are under the jurisdiction of Mexico. This treaty contains no
provisions requiring Mexico to provide water for environmental protection, nor any
requirements relating to Mexico’s use of that water. It is reasonably foreseeable that
Mexico will continue to maximize consumptive use of its Colorado River water
apportionment for agricultural, municipal and industrial purposes.

For Clarification it is necessary to distinguish between Mexico's receipt of up to
200,000 acre feet (af) of scheduled surplus-water from that of additional water,
which this analysis refers t0 as “excess flows.” The 200,000 af of flood control
surplus to Mexico is in addition to the amount necessary to supply uses in the
United States and the more assured quantity of 1.5 maf to Mexico. This 200,000 af
is scheduled by Mexico and is spread over the entire year as outlined in Article 15

of the Treaty of 1944, and are not related to the surplus water that will be generated -
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from the Basin States Alternative implementation under the surplus criteria. Excess
flows result from flood control operations, unanticipated contributions from events
such as flooding along the Gila River and/or other factors resulting in canceled
water orders by water users below Parker Dam. The change in probability of these
excess flows is the subject of this analysis. Mexico has complete autonomy as to
how they choose to manage apportioned (scheduled surplus water) and excess

Colorado River flows. _ o
AFFECTED ENVIRONMENT

HISTORICAL COLORADO RIVER BETWEEN THE NORTHERLY INTERNATIONAL
BOUNDARY AND THE GULF OF CALIFORNIA -

Historically, the Colorado River flowed approximately 1,440 miles from its
headwaters in the Rocky Mountains to its mouth at the Gulf of California.

Although the section of the river between the Southerly Intemational Boundary
(SIB) with Mexico and the Sea of Cortez is less than 50 air miles in length, the river
meandered as much as [ 73 miles through this stretch (Browne, 1869; Rudkin,
1953). This section of the river from the SIB to the Sea of Cortez could be divided

into two reaches: the upper reach, which was inftuenced mainly by flood events; and

.the lower reach, which was influenced imainly by tidal fluctuations in the Guif of
California. A third reach of the river, stretching from the NIB to the SIB, is analyzed
in this section that acts as the east-west boundary between Baja California and the

~ State of Arizona. This section of the river is known as the Limitrophe Division.
Map 1 illustrates the Colorade River location in Mexico.

The upper reach of the Colorado River in Mexico between the NIB, including the
Limitrophe Division, and the Guif of California, extends from the international
boundary to approximately the confluence of the Rio Hardy and the Colorado
(Mearns, 1907). The plant community found in this reach of the Colorado was
similar to that found in the Yuma Valley. Large cottonwoods and dense willow
thickets lined the river channel and oxbows within the floodpiain (Johnson, 1869;
Mearms, 1907) Honey and screwbean mesquites formed large dense thickets in areas
that were subject to occasional overbank flooding (Bolton, 1930; Thwaites, 1905).
Dense stands of arrowweed were noted in many historical journals throughout this
‘reach of the river (Bolton, 1930; Mearmns, 1907). Unlike the portion of the Colorado
River that lies within the United States, large marshes were common within this
stretch of the river. Several joumals note expanses of cattails, rushes, and cane
(Thwaites, 1905; Mearns, 1907; Bolton, 1930). Large grass savannas were present
within the floodplain that supported a cattle industry from the late 1800 through
the early 1900s (Mearns, 1907; Kniffen, 1929 in Ohmart, 1982; Bolton, 1930).




The ecosystem found in the lower reach of the Colorado River, below the mouth of
the Rio Hardy to the Gulf of California, was heavily influenced by tidal fluctuations
in the Gulf of Califomia and by heavy soil deposition from annual flood events. As
the river meandered south of its confluence with the Rio Hardy, cottonwoods
became scarce. Dense thickets of mesquite and arrowweed were still recorded on

the upper terraces within this reach of the river. Dense stands of willows formed on

newly deposited sediments. Large marshes, comprised mainly of cattails, rushes,
and cane, dominated this stretch of the river (United States War Department, 1852

Mearng, 1907). Saltgrass became prevalent at the mouth of the nver (Knlffen 1929 -

in Ohmart, 1982).




Map 1
Colorado River Location In Maxico




Present Status of the Colorada River in Mexico

Human activities have significantly changed the lower Colorado River ecosystemn
since the early. 1900%. The most current information available on the vegetation
composition present along the upper reach of the Colorado River floodplain
between the SIB and the Rio Hardy comes from a 1999 study conducted by the

-University of Monterrey (Guaymas), the University of Arizona, the Environmental
Defense Fund, and the Sonoran Institute (Glenn, unpub. data and Luecke et al,

- 1999).  Aerial and remote sensing methods, combined with ground surveys to
check accuracy, were used to estimate acreages of each habitat type. Habitat types
were separated into two broad categories: (1) areas where Fremont cottonwood and
Goodding willow comprised greater than 10 percent of the stand (determined by -

. measuring percent vegetation cover by using remote sensing techniques); and (2)
areas where Fremont cottonwood and Goodding willow comprised less than 10
percent of the stand. In stands where cottonwoods and willows comprised greater
than 10 percent of the vegetative cover, the stands were further subdivided by height

- -class and density (Open Gallery Forest, Closed Gallery Forest, and Shrub

Dominated). In stands where cottonwoods and willows comprised less than 10

percent of the vegetative cover, the stands were further divided by species

composition (saltcedar/arrowweed and saltcedar/mesquite).

The University of Monterrey study estimated approximately 9,545 acres of >10
percent cottonwood-willow habitat, 4,492 acres classified as open gallery forest and
5,053 acres classified as shrub dominated. Analysis of tree ring data indicated that
the majority of these cottonwood-willow stands had been regenerated during high
flow events over the past twenty years, including the high flows from 1983-1985
and the 1993 Gila River flood event along with the high flows in the Gila River
during 1997. This study also identified 25,829 acres of salicedar/arrowweed
habitat. Although the study does not specify, it is likely that these stands were
~ actually monotypic saltcedar and monotypic arrowweed stands or clumps as
arrowweed does not usually grow as a mixed stand with other vegetation types. .
Interestingly, this study did not identify any saltcedar/mesquite acreage within the
entire study area (E. Glenn, University of Arizona, Tucson, unpub. report;
CH2ZMHII!, 1997).

In Decernber, 1998, biologists from the Bureau of Reclamation, San 'Barnardino :
County Museum, and the Upper Gulf of California and Colorado River Delta
Biosphere Preserve cohducted an aerial survey of the Rio Hardy and the Colorado
River to determine potentially suitable Southwestemn willow flycatchér breeding
habitat. This survey noted the vegetation at the confluence of the Rio Hardy and
Colorado River was mostly narrow, dry stands of saltcedar. Northeast of the town
of Venustiano Carranza, patches of Goodding willow and Fremont cottonwood
were evident. Approximately 5 kilometers north of the MeXican Railroad crossing
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of the Colorado River, the river contained long, linear stands of Goodding willow
with a few cottonwoeods also present. Approximately 15 kilometers south of San
Luts, Sonora, the Colorado River begins to broaden out and, from this point narth to
the NIB, a variety of habitats believed to be suitable breeding habitat for
Southwestern willow flycatcher were present (McKemnan, pers. comm.). The
majority of those latter habitats occurs in the Limitrophe Division between Morelos
Dam and San Luis. '

SEA OF CORTEZ ESTUARY

The lower Colorado River supported a large estuary at its mouth in the Sea of
Cortez. The historic lower Colorado River exhibited the typical annual fluctuations
in flow with the peak flows generally occurring in the spring to early summer.
These flows carried nutrients and sediménts into the estuary, creating the conditions
suited for various phases of the life history of the endemic species.

~ The current condition of the.upper end of the Sea is remarkably changed due to the

tack of annual inflow from the lower Colorado River, following the construction of
dams and water diversionis upstream. In recent years there have been only three
events of note that have resulted in large quantities of water reaching this estuary
from the fower Colorado River. High'flows were experienced on the lower
Colorado River during flood control operations from 1983 through 1987, and flows

“from the Gila River through the lower Colorado River reached the estuary in 1993,

There were space building flows in 'th'a fall of 1997 and fall of 1998, and flood _
control releases in January 1998. All but the flows of 1983-85 and. 1993 probably’
had little effect on the Sea of Cortez. Therefore, the hydrology of the estuaryis
primarily dominated by tidal processes, and sediment contribution to the estuary is a
result of erosion of the delta itself (Carriquiry and Sanchez, 1999). '

In spite of the reduced inflow from the lower Colorado River the estuary is .
extremely rich in nutrients, with the corresponding richness of plankton, leading to
rich amounts of organisms on up the food chain. High chlorophyll values ‘are found
in the estuary typical of very rich coastal waters (Santamaria-Del-Angel, et. al.
(1994). Zooplankton biomass values are sirilar to those of the rich central Sea of |
Cortez, and the values for the channels around Montague Jsland at the rnouth of the
Colorado River are as high as those of estuaries and coastal lagoons (Farfan and
Alvarez-Borrego, 1992). The nutrient inflow is primarily a result of agricultural
drainage into the Rio Hardy, which joins the lower Colorado River immediately
above the Sea.




FLOWS IN MEXICO

Currently, water can flow past Morelos Dam under three circumstances: (1) as a
result of canceled water orders that Mexico is unable to divert at Morelos Dam:; 2)
dunng a Gila River flood event; and (3) durmg flood control releases a]ong the
mainstream Colorado R:ver -

Water released from Parker Dam to meet U.S. orders from irrigation dtstncts in
Imperial Valley, Coachella Valley, and the lower Colorado River Valley, normally
takes up to three days to reach its point of diversion. Occasionally, inforeseen
events, such as localized precipitation, result in irrigation districts canceling these
water delivery orders after the water has been released at Parker Dam. Usually, the
water is diverted at Morelos Dam for use in Mexico; however, some of this water
may flow past Morelos Dam. The volume of water passing by Morelos Dam due to
cancelled water orders by contract users is rarely enough to have much effect on
species and habitat in Mexico below the NIB. Mexico has the capability to divert
up to 200 kaf monthly over its normal water order. Adoption of interim surplus

- criteria will not affect water that fiows Ppast the NIB as a result of canceled water

orders

As stated earlier in the discussion on the upper end of the Sea of Cortez there have
been only three events of note in recent years that have resulted in large quantltles of
excess water reaching Mexico. Gila River flood events are extrernely rare. Only

| ~ once has flow been recorded over 4000 cfs at the Dome, Arizona, gaging station

since 1941, In 1993, up to 27,500 cfs flowed past the Dome gaging station asa
result of the 1993 Gila River flood. The 1993 flood created much of the riparian
habitat presently found along the Gila River and Colorado R:ver below its
confluence with the Gila (Glenn, per. comm.).

BASELINE CONDITION

Excess flows below Morelos Dam are almost entirely due to flood control releases
originating at Hoover Dam. These flood control releases are dictated by the flood
control criteria established for Lake Mead and Hoover Dam and are dependent upon
hydrologic conditions. Mexico can schedule up to 200 kaf annually during years
when flood control releases occur; however, it is important to remember that water
which flows beyond the NIB are managed by Mexico and may be used for
beneficial human uses and therefore, may not reach the affected areas, As fiood
flows armive at Morelos Dam, Mexico has the discretion to divert more water than
their water order, or allow all the additional flows to flow downstream of Morelos

Dam. In the past, Mexico has generally chosen to increase their diversion for use in
agriculture for increased crop production and soil salinity improvement, or for
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diluting flows delivered at the Southerly Intémational Boundary, municipal and
industrial uses, or to recharge groundwater aquifers in the Mexicali Valley.

Both the frequency and magnitude of excess flows are important factors in restoring
and maintaining riparian and estuary habitat below Morelos Dam and the Sea and
are analtyzed in more detail in this section. It should be emphasized thar Mexico's
management decisions at and below Morelos Dam are not modeled. This is due to
the uncertainty of what Mexico chooses to do with excess water; therefore, the
hydrologic analyses assume that any water in excess of Mexico's scheduled normal
or surplus deliveries are those flows that would occur bejow Morelos Dam.

The potential for future excess flows of any magnitude to Mexico is shown in
Figure 1. The frequency of occurrence is computed by counting the number of
modeled traces for each year that have excess annual flows and dividing by the total

number of traces (85). As shown in Figure I, under baseline conditions, the

probability is a maximum of 35 percent in 2007 and then follows a gradually
declining trend. The gradual decline in the trend can be attributed to increasing

. Upper Basin depletions. Under baseline conditions, the frequency_ of occurrence of

any magnitude of flows declines to about 16 percent in 2050,

Predicting what magnitudes of flows could be expected from 2002 until 2050 is
problematic at best. One way is to examine the probability of occurrence of flows
greater than specified volumes. It is generally believed that periodic flows of 250
kaf or greater are necessary for maintaining the health of the Colorado River
corridor in Mexico and the upper end of the Sea of Cortez (Leuke et al, 1999).
Figure 4 shows the potential for excess flows of 250 kaf or greater to Mexico under
baseline conditions. As illustrated, the probability of excess flows exceeding 250
kaf is a maximum of 32% in 2007 and gradually declining to about 13% in 2050.
Similarly, Figure 5 shows the probability of excess flows of 1000 kaf or greater.

Altemnatively, one can examine the probability of occurrence versus the magnitude
of the flows for specified years. Figures 2 and 3 present the cumulative distribution
of the annual flows for years 2016 and 2050. Figure 6, shows the probability of
magnitude of excess flows at the 75™ and 90" percentile levels. The probability
magnitude of excess flows at the 50% percentile tevel is essentially zero.
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COMPARISON OF THE BASIN STATES ALTERNATIVE TO THE BASELINE
CONDITION - : | :

Figure | presented & graphical comparison of future frequency of excess flows of any
magnitude to Mexico under the Basin States Alternative to those under the baseline
conditions. The probability of excess flows of any magnitude to Mexico for the Basin States
Alternative are compared to baseline conditions for selected years in Table 1. The Basin
States Alternative shows slightly less probability of occurrence compared to the baseline
through 2018. After 2018, the probability of occurrence of excess flows of any rmagnitude is
essentially the same for the baseline and Basin States Alternative.
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Table |

Colorado River Flows to Mexico

Freguency of Occurrence of Excess Flows

Year  Baseline Conditions Basin States Alternative

2002

2003. .-

2004

2005

2006
2007
2008
2009

2010

2011
2012

+ 2013

2014
2015
2016
2017
2018

2019
2020

2021

2022

2023

2024

2025
2026
2050

20%
31%
33%
27%
31%
35%
28%
- 25%
24%
22% -
25%
24%
25%
25%
22%
25%
- 25%
19%
24%
21%
24%
21%
20%
21%
19%
16%

15%
26%
28%

25%
27%

27%

26%
22%
20%
21%
21%
22%
20%
21%
19%
22%
24%

-19%

24%
20%

22%.

21%
20%
20%
18%
15%
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The potential magnitudes of excess flows for the surptus alternatives are compared to
baseline conditions for the 75™ and 90th percentiles as shown in Figure 6, The 75th
percentile values also detailed for years 2002 through 2026 in Table 2 and the 90" percentile
value is shown in Table 3. The 75™ percentite flow is defined as the flow that would not be
exceeded 75 percent of the time (i.e., the minimum flow that could be expected to occur 25
percent of the time). The 75" and 90™ percentile values are illustrated to show two of the
various probabilities. In general, the volume of flow is reduced somewhat with
implementation of the Basin States Alternative, but not in amounts that are large enough to
appear significant. '

Figure 2 and Table 4 shows the probability of excess flows to Mexico that would exceed 250
kaf annually. This volume was selected for analysis because it is near the amount generally
believed to be required to the scouring action needed for regeneration of riparian habitat in
the river corridor in Mexico (Leucke, et al. 1999). This volume of flow would also be
expected to reach the Sea of Cortez, with attendarit benefits to the estuary at the mouth of the
lower Colorado River. Flows exceeding 250 kaf annually are likely to g0 past Morelos
Dam. As stated before, Mexico had complete discretion over use of the water anice it _
reaches Morelos Dam, Mexico has the capacity to divert up to 200 kaf monthly above its
normal water order. Therefore, lesser flows on an annual basis are expected to be diverted in
their entirety, unless those flows exceed 200 kaf over the normal diversion. The volume of
flow of 250 kaf annually was suggested by Luecke, et al., at four year intervals, apparent}y
based on flows experienced over the past 20 years. '

The data displayed in Figure 2 and table 4 for excess flows exceeding 250 kaf annually show
the same trends as the probability of excess flow of any magnitude. That is, there would be
a slightly less probability until 2018, from that point on the probabilities are essentially the
samne between the Basin States Alternative and the Baseline Conditions. The overall
pr_obability of flows exceeding 250 kaf until 2018 under the Basin States Plan is about once
every five years. After 2018, the probability of flows exceeding 250 kaf is approximately
once in every 6 years. The reduced probability after 2018 is a result of the- Upper Basin
States developing their Colorado River resources. These probabilities indicate periodic
flows of 250 kaf will continue under the Basin States Plan at about the same expected
recurrence level as cumrently experienced.
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Tabie2

Excess Flows To Mexico

- 75th Percentile Values

. Year.

2002
2003
2004
2005
2006
2007
2008

. 2009

2010

2011

2012
2013
2014

- 2018

2016
2017
2018
2019
2020
2021
2022
2023

2024

2025
2026

Baseﬁne
Conditions (kaf} ARernative (kaf)

¢
408
645
153
534

- 318
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Table 3

Excess Flows To Mexico

890th Percentile Values

Year Baseline

Basin .States

Conditions (kaf) Alternative (kaf)

‘2002 B70
2003 2510
2004 2112
2005 2560
2006 . 2918
2007 2495
2008 2157
2009 2230
2010 1641
2011 1458
2012 1378
2013 1680
2014 1368
2015 1464
2016 - 1999
2017 2034
2018 . 1492
2019 1630
2020 1276
2021 1167
2022 1136
12023 1130
2024 1338
2025 823

2026 1422

19

429
2068
2550
2274
2481
2489
2227
2175
1583
1881
1438
1049
857
1611

1114
1957
1201
1358
1032
B76
1112
881
1338
823
1422
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o _ Tabled _ |
Probability of Occurrence of Excess Flows to Mexico
: Greater than 250 KAF

Year - Baseline Proposed Action = - . Year  Baseline Proposed Action
2002 18% 14% To2027 | 20% 20%
2003 28% 25% 2028 16% 19%
2004  29% 27% 2029 18% 18%
2005 25% 25% 2030 18% 19%
2006 28% . 26% 2031 19% 20%
2007 32% 26% 2032 16% 19%
2008 27% 26% 2033 18% . 168%
2009 24% 22% © 2034 18% 20%
2010 . 21% .18% _ 2035 16% 19%
- 2011 21% © 18% _ 2036 16% 16%
2012 24% 19% 2037 16% - 16%
2013 24% 20% 2038 13% 13%
2014 22% © 1B% 2039 14% 18%
2015 21% J19% - 2040 15% 15%
2016 22% . 19% . 2041 14% ©16%
2017 20% 18% 2042 - 13% 13%
2018 24% 24% 2043 14% 15%
2019 18% 18% - 2044 16% 16%
2020 20% 21% 2045 12% 14%
2021 16% L 16% 2046 13% . 13%
2022 . 18% 19% 2047 15% 15%
2023 20% 20% 2048 . 12% 12%
2024 18% 18% 2049 18% 13%
2025 19% 20% 2050 13% 13%
2026 16% 16%

In summary, there are only minor differences in the potential magnitudes and potential
frequencies of excess flows between baseline conditions and the Basin States
Alternative, These differences are not expected 1o be significant.- Probable frequency of
beneficial flows exceeding 250 kaf under the Basin States Alternative are one year in’
five through 2017 and after that are one year in six from 2018 through 2050 (Figure 5
and Table 4). This compares to a probable frequency of 250 kaf or greater flows for the
baseline condition of one in four through 2017 and one in 5 through 2050.

The above probabilities indicate conditions below Morelos Dam would be sirilar to
those presumed to be beneficial. Leucke, et al, 1999 states it is not yet possible to
quantify with certainty the required volume and frequency of these high ﬂows_.

While the probable frequency of ence in four years under the baseline would change to a
probable frequency of once in five years under the Basin States Alternative, the change




in benefits to species and habitat would likely be insignificant. The riparian vegetation
existing along the Colorado River corridor in Mexico is exiremely resilient.

Mexico has complete discretion over the use of water entering that country. As stated

_before, excess flows are generally diverted when possible and used for other than

species and habitat. It is only when the amount of water arriving at Mexico is in excess
of what can be diverted can benefits to species and habitat be realized.
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SUMMARY OF POTENTIAL EFFECTS TO HABITAT AND SPECIAL-
STATUS SPECIES IN MEXICO ‘ i

- POTENTIAL EFFECTS T0 HABITAT IN MEXICO

RIPARIAN CORRIDOR

The histeric reduction in Colorade River flows below the NIB has had an affect on the
ecosystem of the delta. ‘Except for periods of high flow or fiood control operations,
little Colorado River water reaches the delta and the upper Guif, X is not within
Reclamation’s discretionary.authori ty to make unilateral adjustments to water deliveries
to the international border. As discussed previousty, the potential magnitude of these
excess flows is little affected by interim surplus criteria. Under baseline conditions, the
frequency of excess flows of any magnitude declines over the next 25 years. Those
frequencies under the Basin States Alternative follow this trend, with the maximum
difference of 8% occurring in 2007. '

Riparian habitat, along the Colorado River between the NIB and the Gulf of Califomnia,
requires scouring flood events for regeneration. Both the frequency and magnitude of
excess flows are important for this regeneration. As discussed previously, the potential
magnitude of these excess flows is little affected by interim surplus criteria. Under

“baseline conditions, modeling indicates that the frequency of excess flows to Mexico

will decrease over the next 25 years. The probable frequencies for flows under the
Basin States Plan are one year in five through 2017 and one year in six thereafter.

The majority of the existing cottonwood-willow habitat regenerated during the 1983-87
Colorado River and 1993 Gila River flood events. This habitat has been sustained by a
variety of potential water sources, including hi gh groundwater and agricultural runoff.
Probabilities of future magnitude and frequencies of excess flows indicate little or no
change to habitat in Mexico resulting from implementing the Basin States Alternative.

The reaches of the riparian corridor would be expected to benefit differentially from
flows of lesser magnitude. The Limitrophe Division (lower Colorado River between
Morelos Dam and the SIB) would berefit from any excess flows past Morelos Dam,
however slight. This is where the majority of the habitat for the southwestern wiltow
fiycatcher is known to occur. The reach from a few miles below the SIB to the mouth of
the Rio Hardy would benefit less than the Limitrophe Division from lesser flows past
Morelos Dam due to percolation effects in the riverbed. Data is lacking to adequately
model flows in this reach of the river. Primarily ground water, or adjacent agricultural
practices maintain the riparian vegetation in these reaches of the river.




‘totoaba (Totoaba macdonaldi).

Special status species that utilize riparian habitat dlong the Mexican reach of the
Colorado River are not likely to be affected by the decrease in frequency of flood
control releases and amounts of flow past Morelos Dam. Existing habitat in Mexico
will be threatened by wildfire, agricultura) clearing, and clearing for channel
maintenance and flood control. These events are tikely to occur whether surplus criteria
are implemented or not. U.S. actions in the Limitrophe Division including clearing for
flood control and channel maintenance are subject to existing U.S. Environmenta)
regulations. Both the Basin States Alternative and baseline indicate a decrease in.
frequency of flood conirol releases and flow amounts. These potential effects of the
Basin States Alternative for interim surplus criteria are negligible compared to the ok
decreases stated above,

The Cienega de Santa Clara is the largest wetland in the deita. This action will not
affect the habitat occurring there, as the Cienega is sustained by irrigation return flows
from the United States. The Rio Hardy wetiands occurrin g at the confluence of the Rio
Hardy are also not expected to be affected by the action. These wetlands are also
sustained by agricultural runoff from the west side of the Mexicali Valley.

oy
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SEA OF CORTEZ ESTUARY

Effects to the estuary at the mouth of the. lower Colorado River in the Sea of Cortez
from implementing the Basin States Plan would result from the change in frequency of
flows greater than 250 kaf annually. These flows would change from a probability )
under the baseline condition of one in four through 2017 and one in five thereafter to
one in five through 2017 and one in six thereafter under the Basin Staies Plan. .

During periods when flows from the lower Colorado River do not reach the Sea of _
Cortez the estuary is a negative estuary and behaves like a fertile coastal lagoon, This is
because, throughout the year, salinity in the estuarine basin is always higher than in the

- adjacent ocean (Carriquiry and Sanchez, 1999). It is only during periods of flows from

the mainstern Colorado River that the conditions characteristic of an estuary occur,

When these flows occur there is a benefit to the estuary because salinity is reduced

which favors certain species for growth and reproduction. There is a strong correlation
between flows from the lower Colorado River reaching the Sea of Cortez and shrimp
landings (Galindo-Bect and Glenn, 2000), for instance. Cisnereos-Mata et al, (1995)
suggests fresh water inflow to the estuary may be a factor in the reproduction of the

The interface between fresh water and salt water in the estuary is controlled by two
factors. The primary factor influencing the interface is the tides that occur in the upper
end of the Sea of Cortez. The tidal range occurs up to 36 feet at the mouth of the
Colorado River. The second factor influencing the interface is the inflow from the Rio
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Hardy River, which is primarily agricultural return flow. This flow is presumed to be
relatively constant. This interface would be affected to some degree (by moving south)
during periods when flows from the lower Colorado River reach the estuary.

POTENTIAL EFFECTS TO SPECIAL STATUS SPECIES IN MEzxIco
Desert pupfish (Cyprinodon maéularius)

The desert pupfish is a small killifish with a smoothly rounded body shape. Adults
generally range from 2-3 inches in length. Males are smaller than females and during
spawning the males are blue on the head and sides and have yeliow edged fins. Most
adults have narrow, dark, vertical bars on their sides. The species was described in.
1853 from specimens collected in San Pedro River, Arizona. There are two recognized
subspecies and possibly a third form (yet to be described). The norminal subspecies,
Cyprinodon macularius macularius, occurs in both the Salton Sea area of southern
California and the Colorado River delta area in Mexico and is the species of concemn,
herein. The other subspecies is C.m. eremus and is endemic to Quitobaquito Spring,
Arizona. : '

The desert pupfish was listed as an endangered species on March 31, 1986. Critical
habitat for the species was designated at the time of listing and included the
Quitobaquito Spring which is in Organ Pipe Cactus National Monument, and San Pelipe
Creek along with its two tributaries Carrizo Wash and Fish Creek ‘Wash in southem
California. All of the former and parts of the latter were in Federal ownership at the
time of listing. Reclamation purchased the remaining private holdings along San Felipe
Creek and its tributary washes and turned them over to California Department of Fish
and Game in 1991. All designated critical habitat is now under State or Federal
ownership. '

Desert pupfish are adapted to harsh desert environments and are extremely hardy. They -
routinely occupy water of too poor quality for other fishes, most notably too warm and -
too salty. They can tolerate temperatures in excess of 110 F; oxygen levels as low as 0,1
ppm; and salinity nearly twice that of sea water (over 70,000 ppm). In addition to their
absoiute tolerance of these parameters, they are able to adjust-and tolerate rapid,
extreme changes to these same parameters (Marsh and Sada 1993). Pupfish have a short
life span, usually only 2 years, but they mature rapidly and can reproduce as many as
three times during the year.

Desert pupfish inhabit desert springs, small streamns, creeks, marshes and margins of
larger bodies of water. The fish usually inhabit very shallow water, often too shallow
for other fishes. Present distribution of the subspecies C. m. macularius includes
natural populations in at least 12 locations in the United States and Mexico, as well as

‘over 20 transplanted populations.




One of the natural populations in Mexico is in the Cienega de Santa Clara, a 100,000
acre bowl on the Colorado River delta 60 miles south of the U.S./Mexico border. The
area is about 90 percent unvegetated salt flats with a number of small marsh complexes
along the eastern edge of the bow] where it abuts an escarpment. The area is
disconnected from both the Colorado River and the Gulf {Sea of Cortez), however

- extreme high tides result in the Jower half of the bow! becoming inundated to a level of
one foot or less of salt water from the gulf. The marsh areas on the east side are srnall
and are spring fed. The largest marsh complex is on the northeast side where two
agncultural drains provide relatively fresh water inflows. The desert pupfish occur in a
number of these marsh complexes. : '

Reclamation biologists discovered this population of desert pupfish in 1974 during pre-

project investigations for a feature of the Colorado River Basin Salinity Control Project. -

At that time, the Cienega was being fed by agricultural return flows from the Riito
Drain in Mexico, which provided about 35 cfs flow. The project feature being o
investigated was construction of a bypass canal for drain water from the Weliton-
Mohawk Irrigation and Drainage District in the United States.

Desert pupfish were found in the marsh along with mosquitofish, sailfin mollies, carp
and red shiners. The bypass canal that resulted in formation of the greater portion of the
marsh was completed in 1978 and provided a steady flow of over 150 cfs. Based upon
aerial surveys, the added inflow caused the marsh to grow from an estimated 300 acres
of vegetated area in 1974 to roughly 10,000 acres in 1985. Recent aerial surveys show

- that while the inflows have continued, the marsh has not continued to grow in size.
Desert pupfish continue to exist in-the marsh. The fish tend to inhabit the shallow edges
of the marsh in vegetated areas. Desert pupfish from the Cienega were transported to
Dexter National Fish Hatchery during May 1983, and many of the transplanted
populations in the United States are of this subspecies and stem from this initial
transplant. ' '

Desert pupfish would not be affected by the Basin States Alternative. The main
population exists in the Cienega de Santa Clara, which is not dependent on flows in the
lower Colorado River. The other populations of desert pupfish are not found in the
Colorado River in Mexico. Any populations that may have existed have been extirpated
due to baseline conditions,

VYaquita (Phocaena sinus)
The Vaquita is a small porpoise and is widely believed to be the most endangered

marine cetacean in the world (Klinowska 1991; Taylor and Gerrodette 1993). Itis also
the only endemic species of marine mammal from the Gulf.
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The vaquita was listed as “Vulnerable” in [978 by JUCN-The World Conservation
Union [formerly the International Union for Conservation of Nature and Natural
Resources (TUCN)] in their Red Data Book and also in the Mexican list of wild
vertebrates in danger of extinction. The vaquita was also Hsted in Appendix I of the
Convention on Intemational Trade in Endangered Species (CITES) of Wild Fauna and
Flora on 28 June 1979, and in February 1985 as an endangered species under the- U.s.

Endangered Species Act. Recently, this porpoise was classified as “Endangered” in the
- [UCN Cetacean Red Data Book. The Vaquita is very similar in external morphology to
the harbor porpoise (Phocaena phocaena)., Based on a very small samiple and a
‘maximum recorded total length of about 5 feet, the Vaquita may be the smallest of alj
the delphinoids (Brownell et al. 1987). The pectoral fins are larger and the dorsal fin is
- higher proportionally to the body length than in any other extant porpoise species .
(Brownell et al. 1987). The coloration of adult vaquitas is unique. On the dorsal
portion, the color is dark gray, the sides are pale gray, and the ventral surface is white
with some pale-gray elongated spots. The porpoise has a large, dark eye spot and lip
patches that contrast with the gray backoround (Ramirez 1993).

The life history of the vaquita appears in many ways, to be similar to its better-studied
congener, the harbour porpoise, Phocoena phocoena, from the Bay of Fundy, Canada
and the Gulf of Maine.. Both species have a maximum longevity of about 20 years
(Hohn, et al, 1996). Little is known about the reproductive blology of the species. It
has been suggested that calving occurs in the spring and mating in late spring or soon
thereafter (Vidal 1990). Food habits are also practically unknown; Fitch and Brownell
(1968) reported small fish such as grunt (Orthopristis reddingi) and croaker (Bairdiella
icistia) from stomach contents and Brownell (1982) also reported squid. More details .
regarding the life history of the vaquita are documented in Vidal (1995) and Hohn, et a!
(1996).

The range of the Vaquita is restricted to the northwestern comer of the Gulf of.
Catifornia, Mexico (Jaramillo-Legoireta, et al, 1999), representing the most restricted
range for any cetacean species (Ramirez 1993). Stranding data, mortalities in fishing
nets and sightings of live animals all confirm that the present distribution of vaquita is
concentrated in a smail area rear Rocas Consag in the northwestern Gulf of California
(Gerrodette, et al, 1995). Sightings outside of this region (south of 30E 45' N latitude)
may represent occasional departures by some individuals from the center of distribution
(Silber and Norris 1991) or temporary extensions in distribution due to climatic changes
(Vidal 1990). The region south of Puerto Penasco, Sonora, Mexico, remains
insufficiently monitored to further increase the accuracy of population estimates and to
establish the southern limit of the geographic range of the species (Ramirez 1993). The
range of the Vaquita overlaps that of the endangered totoaba, to which it may be linked
ecologically (Ramirez 1993).

A number of factors make the Vaquita an extremely difficult species to survey; habitat




AP T S T e R A L AN L a0 e e 308 < L 6 n e ey et et e g R e g

characteristics such as turbid water, fraction of the time spent at the surface, elusive
behavior, and its erratic surfacing mode (Ramirez 1993), Despite these difficulties, and
biases in collection of survey data, it is clear that the species is rare. The tota]
population size is estimated to be 567 animals, with a 95% confidence interval from 177
to 1 073 {Jaramrllo—Ltgon'eta et al, 1999). -

The vaquita is particularly vulnerable to incidental mortality in gillnets. The vaquita has
probably been 1n01dentally caught in giilnets since the mid-1920’s. It can be assumed
the significant expansion of the fishing mdustry during the early 1940°s further reduced
the population (Vidal, !,995) Vaqu1ta bycatch in gillnet fisheries was identified as a
defining factor which may drive the species to extinction. The total estirated incidental
mortality caused by the fleet of El Golfo de Santa Clara was 39 vaquitas per year, over
[7% of the most recent estimate of population size. El Golfo de Santa Clara is one of
three main ports that support gilinet fisheries throughout the range of the vaquita. The
fishing effort for San Felipe, Baja California appears to be similar to that of El Golfo de

Santa Clara, suggesting that this estimate of incidental mortahty of vaquitas represents a

minimum (D’ Agrosa et al, 2000).

Ramirez (1993) ideniified three actual and potential impacts to the Vaquita: incidental
mortality caused by fishery activities including recreational, commercial and shrimping;
reduced Colorado River flows into the Gulf of Califomia; and pollutlon from vanous
sources assoc:lated with Colorado River flows into the Gulf

ROJas-Bracho and Taylor (1999) concluded habitat alteration from reduced flow of the
Colorado River does not currently appear to be a risk factor because productivity
remains high in vaquita habitat. Pollutant loads are low and pose low to no risk.
Reduced fitness from inbreeding depréssion and loss of genetic variability are unlikely
to pose high risk currently, though risk will increase if vaquitas remain at low
abundance over long periods of time. Morality resulting from fisheries is the greatest
immediate risk for vaquitas. As a result, Reclamation concludes the Basin States
Alternative will have no effect on the vaquita.

Totoaba (Totoaba macdonaldi)

The totoaba is a fish endemic to the Gulf of California. In 1976 the species was listed as
threatened under the Convention on International Trade in Endangered Species _
(CITES). On May 21, 1979, the totoaba was listed in the U.S. as endangered pursuant

~ to the Endangered Species Act (44 FR 99).

Totoaba are large schooling fish that undertake a seasonal migration within the Gulf and
may live to 25 years of age (Cisneros-Mata et al. 1995). Totoaba are the largest of the
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sciaenid fish, with a maximum reported weight of over 100 kg and z length of over 2
meters (Flanagan and Hendrickson 1976). Adults spawn in the shallow waters of the
Colorado River delta in the upper Gulf where they remain for several weeks before
migrating south. Spawning originally occurred from February to June. More recently, it
has been determined that spawning takes place from February through April (Cisnereo-
Mata, et al, 1995). Juveniles are thought to emigrate south after spending 2 years in the
upper Gulf, which is considered their nursery ground (F]anagan and chdnckson 19’?6)

_ uvcmle fish eat small benthic orgamsms mainly crabs and fish, amphipods, and

shrimp; adults eat larger more pelagic items, such as sardines and adult crabs (Flanagan

~and Hendnckson 1976, Cisneros-Mata et al 1995) Many aspects of the blolooy and -

ecology of this specnes are unknown

The totoaba is thought to have ranged from the mouth of the Colorado Ri\}er to

Bahia Concepcion on the west coast of the Gulf and to the mouth of the El Fuerte River
in the east (Jordan and Everman 1896 cited in Berdegue 1955). Historically, millions of
totoaba migrated north in the spring to spawn at the mouth of the Colorado River
{(Gause 1969). A more thorough description of the life history of the totoaba i is found in
Cisneros-Mata, et al, 1995,

The first commercial harvesting of totoaba began in the early 1890s and by 1942, annual
catches peaked at 2.3 million kg. In 1975, the catch had declined to 59,142 kg

(Lagomarsino 1991). Beginning as early as 1940, the Mexican government imposed

restrictiens on the commercial fishery for totoaba, and in 1975, the government
designated totoaba as endangered and declared an indefinite prohibition on all types of
commercial and recreational fishing (Flanagan and Hendrickson 1976).

In April-June 1994, the School of Marine Sciences of the Autonomous University of
Baja California developed a field technique that permitted successful capture and
transport of totoaba broodstock from the Upper Guif to the laboratory at Ensanada (True
et al. 1997). They were able to keep these specimens of totoaba alive and successfully
spawned them. In October of 1997 they released 250 juveniles, back into the upper
gulf. These were four months old and 20-25 c¢m long,.

Despite conservation efforts the totoaba population has continued to decline. Cisneros-
Mata et al. (1995) reviewed a variety of human activities that may have affected the
totoaba population. Prerecruits (egg to 1 year) may have been affected by decreased
fresh-water input from the Colorado River, juveniles (1 to 2 years of age) by shrimp
harvesting, preadults (3 to 5 years) by sport fisherman, and adults (6 years of age and
older) by commercial fishing and poaching.

Despite the closure of the fishery, illegal exploitation continues. It is believed that the
incidental catch of juvenile totoaba in the shrimp trawling fishery is the principal factor




effecting the recovery of the species (Barrera-Buevara, 1990). Much of the illegal
gillnetting for totoaba occurs during the spawning migration. As a result, gravid fish are
being fished out of the population. Current knowledge indicates that decrease of the
adult stock may be responsible for the decline expenenced by the totoaba population
(Cisneros-Mata, et al, 1995).

C1sneros-Mata, et al, (1995) concluded that a negative impact on totoaba due to
decreased flow from the Colorado River may be questionable because the claimed *
effects would have caused extinction of totoaba over 40 years time: Flanagan and
Hendrickson (1976) concluded that recruitment and over-fishing explained the declme
better than habitat alteration. It is estimated that a steady flow of water reaching an
annual total of 1.6 million acre-feet would be necessary to restore the brackish water |
conditions that historically occurred in the estuary (US Bureau of Reclamation file data
and pers. com. Dave Hemphill, USBR, Boulder City, NV). Estimations were based on
salinity factors in both the Sea of Cortez and the Lower Colorado River along with the
estimated area of impact. A static condition was assumed, and tidal currents and other
influences were not factored, thus the estimated amount may be conservative
(Carriquiry and Sanchez, 1999). Even if that amount of water were available at present,
releases of such a nature would be impractical, and Reclamation has no control over
Colorado River water once it reaches 1hc Northerly Intemational Boundary.

Therefore, based on the minor, insignificant reduction in the probable magnitude and
probability of flows past Morejos Dam until 2018; the continued exploitation of the
species and inadvertent mortality resulting from commercial fishing as described above;
and Reclamation’s lack of discretion over Colorado River water in Mexico;
Reclamation conciudes that the Basin States Alternative may affcct but is not hkely to
adversely affect the totoaba.

Southwestern Willow Flycatcher (Empidonax traillii extimus)
Willow flycatchers are found throughout North America and are further divided

taxonomically into four subspecies, E... brewseri, E.t. adastus, E. 1. traillii, and E.t.
extimus. The latter, E.f. extimus, the southwestemn willow flycatcher, breeds on the

Lower Colorado River and its tributaries (McKeman and Braden, 1997, 1998, 1999). In

January 1992, the Service was petitioned to list the southwestern willow flycatcher, -
Empidonax traillii extimus as an endangered species. In July 1993, the species was
proposed as endangered-with critical habitat (38FR39495). On February 27, 1993, the
Service listed the southwestern willow flycatcher as an endangered species :
(60FR10694). There are no recovery plans to date and the designated critical habitat
does not include the Jower Colorado River (60FR10694).
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- As a member of the genus Empidonax, Willow Flycatchers are known for the diffi culty

in 1dentifying individuals 1o species in the field (Phillips et al. 1964; Peterson 1990:

‘Sogge et al. 1997). The southwestern willow flycatcher is a small bird, approxirnately

5.75 inches in length, with a grayish green back and wings, whitish throat, light grey
olive breast, and pale yellowish body. Two white wing bars are visible. The upper
mandible is dark, the lower light. The most distinguishable taxonomic charactcnsuc of
the Southwestern Willow Flycatcher is the absent or faintly visible eye ring. The
southwestern. willow flycatcher can only be positively d;fferentxated in the field from
other species of its genus by its distinctive "ﬁtzbew" song. -

Southwestern willow flycatchers nest in riparian habitat characterized by dense stands of
intermediate sized shrubs of trees. Most southwestern willow flycatcher nests are |
located in the fork of a shrub or tree from 4 to 25 feet above the ground (Unitt [987;
Sogge et al. 1997). These trees are either in or adjacent to soils that are either saturated
or have surface water (Phillips et al. 1964; Muiznieks et al. 1994, McKeman and
Braden, 1998). The southwestern willow flycatcher is an insectivore, foraging within

and above dense riparian habitat, catching insects in the air or gleaning them from the

surrounding foliage. It also forages along water edges, backwaters, and sandbars
adjacent to nest sites. Details on specific prey items can be found in Drost et al (1998).
On the Lower Colorado River, Southwestern willow flycatchers begin arriving on
breeding territories in early May and continue to be present until August, with some
records into early September (McKeman and Braden, 1998). Recent studies have
documented nest building as early as May 1 (McKeman and Braden, 1997) and ﬂedgmg
dates as late as September 9 (McKernan and Braden, 1998). '

A long-distance migrant, the southwestem willow flycatcher winters in Mexico from

- Nayarit and southwestern Oaxaca south to Panama and possibly extreme northwestemn

Columbia. The flycatcher migrates widely through the southern U.S. occurring as a
regular migrant south to the limits of the wintering range (Peterson 1990; Sogge et al.
1997, AOU 1998). Recent field studies in Costa Rica by Koronkiewicz and Whitfield
(1999) and studies of museum specimens by Phil Unitt (1999) collaborate previous
information on the species’ range. One specimen of willow flycatcher captured in Costa
Rica during the winter of 1999 was banded at the Ash Meadows National Wildlife
Refuge (NWR) in southern Nevada in July 1998 (Koronkiewicz and Whitfield 1999).
The Ash Meadows NWR is within the identified breeding range of this southwestemn
subspecies and thus the capture in Costa Rica is the most recent confirmed wintering
site of E.z. extimus. Breeding range for the species as a whole extends as far south as .
northemn Sonora, and northern Baja California (AOU 1998) and north into Canada.

Breeding range for the southwestern subspecies of the willow flycatcher, E. & extimus,
extends from extreme southern Utah and Nevada, through Arizona, New Mexico, and
southern California, but records from west Texas and extreme northern Baja California
and Sonora, Mexico remain lacking to date (Unitt 1987). Molina (1998) observed the




species in exotic plantings in the El Golfo de Santa Clara fishing village, and in the
saltcedar-mesquite-acacia woodland corridor along the pozos near El Doctor in 1997.
The species has also been documented at El Doctor wetlands, Colorado River delta,
Sonora, Mexico June 7 and 8, 1999 (Huerta, University of Arizona, pers. comm.).
These sightings confirm the area is used for migration, but does not confirm breeding,
The presence of the subspecies after June 15 is required to confirm breeding (Sogge et
al 1997; Braden and McKernan 1998). A survey for southwestern willow flycatcher
was conducted on the Copopah Indian Reservation in the Limitrophe Division on the -
Colorado River near Yuma, Anzona m 2000 Twenty six birds were detected on May -
22 and June 6, 2000, and none later. It was concluded the riparian habitat on'the =~ " =
Reservation was being used as a stopover area during the migration (Garcia-Hemandez, "
et al, 2000). :

The majority of southwestern willow flycatchers found dunng the past five years of

surveys on the Lower Colorado River have been found in saltcédar, Tamarix _
rammosissima, or a mixture of saltcedar and native cottonwood and willow, especially E
Gooddings willow, Salix gooddingii, coyote willow, 5. exigua and Fremont cottonwood,
Populus fremontii. Based on available information at the time of this writing, aside

from the presence of water and dense structure of vegetation, no clear distinctions can

be made based on perennial species composition or foliage height profiles, as to what

constitutes appropriate southwestern willow flycatcher habltat S '

Historically, the southwesle_rn willow flycatcher was widely distributed_and fairly
commeon throughout its range, especially in southern California and Arizona (Unitt
1987, Schlorff 1990). Nest and egg collections by Herbert Brown suggest that the
southwestern willow flycatcher was a common breeder along the lower Colorado River
near Yuma in 1902 (Unitt 1987). '

Grinnell (1914) also beiieved that the southwestemn willow flycatcher bred along the
lower Colorado River due to the similarities in habitat between the lower Colorado
River and other known breeding sites. He noted the abundance of southwestern willow
flycatchers observed in the willow association and possible breeding behavior. _
However, the date of his expedition corresponds more to the migration season of the

. southwestern willow flycatcher with only a smail overlap with the begmnmg of the

breeding season.

In 1993, the U.S. Fish and Wildlife Service estimated that only 230 to 500 nesting pairs
existed throughout its entire range (S8FR39495). However, since extensive surveying
has been implemented, this number has likely increased, especially on the lower
Colorado River where the species was thought to have been extirpated (Hunter et al.
1987; Rosenberg et al. 1991; McKeman and Braden, 1999). Sixty-four nesting attempts
were documnented on the lower Colorado River from southern Nevada to Needlcs
California in 1998 (McKeman and Braden, 1999) '
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Several factors have caused the decline in southwestern willow fiycatcher populations.
Extensive areas of suitable riparian habitat have been lost due to river regulation and
channelization, agricultural and urban development, mining, road construction, and
overgrazing (Phillips et al. 1964; Johnson and Haight 1984 Unitt 1987; Rosenberg et al.
1991; Sogge et al. 1997). The total acreage of riparian vegetation has changed little in
the last 20 years (Anderson and Ohmart 1976; Younker and Anderson 1986.), although
there is less native vegetation and more non-native present (Rosenberg et al. 1991). The
most recent estimate of historical, potentially suitable willow flycatcher habitat as .
delineated from 1938 aerial photography from the Grand Canyon to Mexico is 89, 203

~acres (USBR 1999). Only some portion of this potentially suitabie habitat can be

assumed to have been suitable habitat for the flycatcher, as the microclimate and other -
factors-_i"ecjuirgd which existed at the time are undeterminable. The total amount of
occupied habitat along the lower Colorado River in the U.S. today is estimated to be
slightly over 6,000 acres (USBR 1999), A certain amount of habitat that exists along
the fower Colorado River in the U.S. apparently has the necessary components to be -
utilized as breeding habitat by southwestern willow flycatchers is not always being used
(McKermnan and Braden, 1998). This could indicate that lack of breeding habitat may.
not be what is limiting the southwestern willow flycatcher’s population. '

In December, 1998, biologists from the Bureau of Reclamation, San Bernardino County
Museum, and the Upper Gulf of California and Colorado River delta Biosphere Preserve
conducted an aerial survey of the Rio Hardy and the Colorado River to determine '
potentially suitable southwestern willow flycatcher breeding habitat. Results of this
survey indicate suitable habitat is present in the vicinity of Campo Mosqueda and
Cucapa El Mayor and San Luis, Sonora along the Rio Colorado. Southwestern wiltow
flycatchers utilize dense riparian habitat with moist soil or standing water present. .

Flood control releases and Gila River flows are the primary conditiori under which
riparian habitats are established in the.delta, and a high ground water table.is needed to

- maintain this habitat. Therefore, the potential impacts resulting from the Basin States

Alternative woulid be due to the minor decrease in the frequency and magnitude of
excess flows into the Gulf compared to the baseline conditions. These decreases are not
expected to significantly reduce the opportunity for regeneration of riparian habitat on
the Colorado River in Mexico. The probability of the average magnitudes of flows
greater than 250 kaf over time indicates there will not be a significantly less probability
for excess flows 1o Mexico than what exists currently under baseline conditions. Also,
due to the uncertainty of what discretionary actions Mexico may take with excess flows,
impacts of implementing the Basin States Plan are uncertain. Therefore, Reclamation
concludes the Basin States Alternative may affect but is not likely to adversely affect the
southwestern willow flycatcher.




Yuma Clapper Rail (Rallus longirostris yamanensis)

Yuma clapper rails are found in emergent wetland vegetation such as dense or
moderately dense stands of cattails (Typha latifolia and T. domingensis) and bulrush
(Scirpus californicus) (Eddleman 1989; Todd 1986). They can also occur, in lesser
numbers, in sparse cattail-bulrush stands or in dense reed (Phragmites australis) stands
(Rosenberg et al. 1991). The most productive clapper rail areas consist of a mosaic of
uneven- agcd marsh vegetation interspersed with open water of variable depths (Conway
et al. 1993). Armual fluctuations in Water depth and residual marsh vegetation are -
important factors in defermining habitat use by Yuma clapper rails (Eddleman 1989).

Yumna clapper rails may begin exhibiting ¢ourtship and pairing behavior as early as
February. Nest building and incubation can begin by mid-March, with the majority of
nests being initiated between late April and late May (Eddleman 1989, Conway et al
1993). The rails build their nests on dry hummocks, on or under dead emergent
vegetation and at the bases of cattail or bulrush. Sometimes they weave nésts in the
forks of small shrubs that lie just above moist soil or above water that is up to about 2
feet deep. The incubation period is 20-23 days (Ehrlich et 2l 1988, Kaufman 1996} so
the majority of clapper rail chicks should be fledged by August. Yuma clapper rails nest
in a variety of different micro habitats within the emergent wetland vegetation type,
with the only common denominator being a stable substrate. Nests can be found in
shallow water near shore or in the interior of marshes over deep water (Eddleman 1989).
Nests usual]y do not have a canopy overhead as surroundmc marsh vegetation provides
protective cover, : '

Crayﬁsh (Procambarus clarki) are the preferred prey of Yuma clapper rails. Crayfish
comprise as much as 95 percent of the diet of some Yuma clapper rail populations
(Ohmart and Tomlinson 1977). Availability of crayfish may be a limiting factor in
clapper rail populations and is believed to be a factor in the migratory habits of the rail -
(Rosenberg et al. 1991). Eddleman (1989), however,-has found that crayfish
populations in some areas remain high enough to support clapper rails all year and that
seasonal movement of clapper rails can not be correlated to crayfish availability.

One issue of concern with the Yuma clapper rail is selenium. Eddleman (1989) reported
selenium levels in Yuma clapper rails and eggs and in crayfish used as food were well
within levels that will cause reproductive effects in mallards. Rusk (1991) reported a

‘mean of 2.24 ppm dry weight selenium in crayfish samples from six lower Colorado

River backwaters from Havasu National Wildlife Refuge, near Needles, CA to Mittry
Lake, near Yuma, AZ. Over the past decade, there has been an apparent two to five fold

" increase in selenium concentrations in crayfish, the primary préy species for the Yuma

clapper rail (King et al 2000}, Elevated concentrations of selenium (4.21- 15.5 ppm dry
weight) were present in 95 percent of the sampies collected from known food items of
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rails. Crayfish from the Cienega de Santa Clara in Mexico contained 4.21 ppm
selenium, a level lower than those in the U, S., but still above the concern threshold.
Recommendations from this latest report on the subject conclude that if selenium
concentrations continue to rise, invertebrate and fish eating birds could experience
selenium induced reproductive failure and subsequent population declines (King et al
2000). : o

Yuma clapper rail may be impacted by man-caused disturbance in their preferred

habitat. In recent years the use of boats and personal watercraft has increased along the
- lower Colorado River. This has led to speculation that the disturbance caused by water
activities such as those may have a negative impact on species of marsh dwelling birds.

This subspecies is found along the Colorado River from Needles, California, to the
Gulf, at the Salton Sea and other localities in the Imperial Valley, California, along the
Gila River from Yuma to at least Tacna, Arizona, and several areas in central Arizona,
including Picacho Reservoir (Todd 1986 Rosenberg et al. 1991). In 1985, Anderson -
and Ohmart (1985) estimated a population size of 750 birds along the Colorado River
north of the Intemational Boundary. Current estimates of Yuma clapper rail in Mexico
were made in 1999 (Hinojosa-Huerta, et al., 2000). These indicate over 6,000 -Yuma .
- clapper rail oceur in Mexico, with the ‘majority of the population (6,294) occurring in
the Cienega de Santa Clara. Based on cal] count surveys, the population of Yuma
clapper rail in the United States appears to be holding steady (U.S. Fish and Wildlife
Service, Phoenix, Arizona, unpublished data). Due to the variation in surveying over
time, these estimates can only be considered the minimum number of birds present
(Eddleman 1989; Todd [986). .

The range of the Yuma clapper rail has expanded in the past 25 years and continues to
do so (Ohmart and Smith 1973; Monson and Phillips 1981; Rosenberg et al. 1991,

. SNWA 1998, McKeman And Braden, 1999), so there is a strong possibility that
population size may increase. Yuma clapper rails are known to expand into desired
habitat when it becomes available. This is evidenced by the colonization of the
California Department of Fish and Game Department Finne-Ramer habitat management
unit in Southem California. This unit was modified to provide marsh habitat specifically
for Yuma clapper rail and a substantial resident population exists there. There is also
recent docurnentation of the species in Las Vegas Wash, Virgin River and the lower .
Grand Canyon (McKernan and Braden, 1999), '

A substantial population of Yuma clapper rail exists proximate 10 the Colorado River
delta in Mexico. Eddleman (1989) estimated a total of 450 to 970 Yuma clapper rails
were present there in {987, The birds were located in the Cienega de Santa Clara,
Sonora, Mexico (200-400 birds), afon g a dike road on the delta proper (35-140 birds),
and at the confluence of the Rio Hardy and Colorado River (200-400 birds). Piest and
Campoy (Arizona Game and Fish Dept, Yuma, Arizona and Upper Gulf of California




and Colorado River delta Biosphere Reserve, unpublished report) detected a total of 240
birds responding to taped calls in the Cienega. From these data, they estimate a total
population of approximately 5,000 rails in the cattail habitat the Cienega. As mentioned
earlier, 1999 estimates of the Yuma clapper rail in the Cienega are 6,249, Other Yuma
clapper rail were detected at Laguna de! Indio, the eastern drains at Ayala-Aacatecas,
Rio El Mayor, the Cupapa Wetland Complex at the confluence of the Rio Hardy and
Colorado River, and along the Rio Hardy. Interestingly enough, no Yuma clapper rail
were detected along the riparian corridor of the Colorado River in Mexico {Hinojosa-
Huerta, et. al., 2000). :

Crayfish were introduced into the lower Colorado River about 1934. This food source
and the development of marsh areas resulting from river control such as dams and river
management helped to extend the breeding range of the Yuma clapper rail. The original
range of the Yuma clapper rail was primarily the Colorado River delta. The
southernmost confirmed occurrence of Yuma clapper rail in Mexico was three birds
collected at Mazaltan, Sinaloa; Estero Mescales, Nayarit; and inland at Laguna San

. Felipe, Puebla (Banks and Tomlinson 1974).-

Yuma clapper rail were thought to be a migratory species, the majority of them’ ,
migrating south into Mexico during the winter, with only a small population resident in
the United States during the winter. Eddleman (1989) concluded the Yuma clapper rail
was not as migratory as once thought and estimated approximately 70 percent remained
in or near their home range during the winter. o

A Recovery Plan was implemented in 1983 for the Yuma clapper rail. The criteria for

downlisting of the species states there must be a stable breeding population of 700-1000

individuals for a period of 10 years. Other goals to be met include:

» Clarifying the breeding and wintering status in Mexico.

» Obtaining an agreement with Mexico for management and preservation of the
species. ' o

* Development of management plans for Federal and State controlled areas where the
rails are known to breed. _ o

» Written agreements are made with Federal and State agencies to protect sufficient
wintering and breeding habitat to support the proposed population numbers,

Currently, not all of the above recovery actions had been met, and the Service -

recommends the Yuma clapper rail remain classified as endangered.

Yuma clapper rail use dense stands of cattail marsh habitat in the delta. Changes in
water availability that helps to maintain this habitat would have the potential for
impacting the species by slightly lowering the groundwater and surface water and
possibly altering the prey availability. The currently known populations of Yuma
clapper rail in Mexico are found in areas supported primarily by agricultural drainage
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and are expected to be affected little, if any by in{plcmenting the Basin States

Altemnative. Therefore, Reclamation concludes Yumna clapper will not be affected by
the Basin States Alternative.
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APPENDIX A. BASIN STATES ALTERNATIVE

BASIN STATES ALTERNATIVE (PREFERRED ALTERNATIVE)

The Basin States Alternative specifies ranges of Lake Mead water surface elevations to
be used through 2015 for determining the availability of surplus water through 2016.
The clevation ranges are coupied with specific amounts of surplus water in such a way
that, if Lake Mead’s surface elevation were to decline, the amount of surplus water
would be reduced. Surplus water would be available only to holders of valid contracts
for surplus.water delivery. The interim criteria would be reviewed at five-year intervals
with the Long Range Operating Criteria and as needed based upon actual operational
experience. o - :

BASIN STATES ALTERNATIVE SURPLUS TRIGGERS

The surplus determination elevations under the preferred alternative consist of the tiered
Lake Mead water surface elevations listed below, each of which is associated with
certain amounts of surplus water. The tiered ejevations are shown on Figure t. They
are as follows, proceeding from higher to lower water levels:

Tier 1 - 70R Line (1199 to 1201 feet msl)

Tier 2 - 1145 feet msl
Tier 3 - 1125 feet msl
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Basin States Alternative Tier 1

The Basin States Alternative Tier | Lake Mead surplus trigger elevations are based on the
70R strategy and range from approximately 1199 feet msl to 1201 feet msl. In years when
the Secretary determines that water should be released for beneficial consumptive use to

reduce the risk of potential flood control releases based on the 70R operating strategy, the

Secretary would determine the quantity of surplus water available and allocate it as follows:

50 percent to California, 46 percent to Arizona and 4 percent to Nevada. :
Table A-1 lists the estimated maximurm annual amounts of. surplus water that would be
available to the Lower Division states under the Basin States Alternative, when Lake Mead
is at or above the Tier I trigger. The table also lists the estimated amounts of surplus water

- that would be available to the Lower Division states when flood control releases are

required.
_ Table A-1
Basin States Alternative Potential Surplus Water Supply

: Thousand Acre Feet
Year Flood Tierl Tier 2 ' Tier 3

: ~ Control o ' B -
2002 1350 1100 650 200
2003 1300 . 950 600 _ .. 200
2004 1200 850 ' 500 - 150
2005 1250 900 - 550 ' 150
2006 1200 850 500 - 150
2007 1250 900 500 . 150
2008 1250 %00 450 150
2009 1300 950 ..450 150
2010 ' 1300 1000 - 450 : 150 -
2011 ' 1300 - 1000 400 200
2012 1350 ' 1000 ' - 450 ' 200
12013 1350 1050 450 250
2014 1350 1050 - 450 250
2016 1350 1050 450 300
2017 1350 1050 450 150

Regardless of the quantity of surplus water determined undcr Tier 1, surplus deliveries
unider Tier 2 {discussed below) would be met.
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Basin States Alternative Tier 2

The Basin States Alternative Tier 2 Lake Mead surplus trigger elevation is 1145 feet msl, At
or above this Tier 2 elevation (and below the Tier ! elevation), surplus water would be
available for-use by the Lower Division states in the estimated amounts on Table A-|,

Basin States Alternative Tier 3

" The Basin States Alternative Tier 3 Lake Mead surplus trigger elevation is 11 25 feet msl.

At or above this Tier 3 elevation (arid below the Tier 2 elevation), surplus water would be
availabie for use by the Lower Division states in the estimated amounts on Table A-1. At
Lake Mead Levels below the Tier 3 trigger surplus water would not be available.
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United States Department of the Interior
U.8. Fish and Wildlife Service
2321 West Royal Palm Road, Suite 103
Phoenix, Arizona 85021
Telephone: (602) 242-0210 FAX: (602) 242-2513

AESO/SE-

2-21-00-F-273 January 12, 2001
Memorandum _
To: - Regional Director, Lowcr. Colorado Region, Bureau of Reclamatiqn‘, Boulder
Ciry, Nevada (Attention: Area Manager, Boulder Canyon Operations. Office) o
. From: Field Supervisor |
Subject: . Biological Opinion for Interim Surplus Criteria, Secretarial Implementation

“Agreements, and Conservation Measures on the Lower Colorado River, Lake |
‘Mead to the Southerly International Boundary Arizona, Callfomla and Nevada

This document transmits the U S. Fish and Wildlife Service’s {Service’s) blologxcal opmron
(BO) based on our review of effects of the proposed Interim Surplus Criteria (ISC), Secretadal
Implem_cntatlon Agreements (SIAs) for change in point of diversion for up to 400,000 acre-feet
(af) of Califomia apportionment waters within California, and implementation of certain
conservation measures on the endangered razorback sucker (Xyrauchen texanus), bonytait chub
(Gila elegans), desert pupfish (Cyprinodon macularius), Yuma clapper rail (Rallus longirostris
yumanensis), brown pelican (Pelecanus occidentalis) and southwestern willow ﬂycatcher

(Empidonax traillii extimus); the threatened desert tortoise (Gopherus agassiziiy and bald eagle
(Haliaeetus leucocephalusy; and designated critical habitat for the razorback sucker and bomytail
chub in accordance with section 7 of the Endangered Species Act (ESA) (87 Stat. 884, as
amended; 16 U.S.C. 1531 et seq.). There are five designated applicants for this consultation:
Metropolitan Water District of Southem California (MWD), San Diego County Water Authority
(SDCWA), Imperial Irrigation Dlstnct (ID), Coachelta Valley Water District (CVYWD) and the
San Luis Rey Tnbe (SLR). -

The Bureau of Reclamation (Reclamation) and the applicants have requested our concurrence
that the action may affect, but is not likely to adversely affect the bald eagle. The Service
concurs with this determination. Reclamation has also made findings of no effect for the desert
pupfish, brown pelican, and desert tortoise and critical habitat for the bonytail chub.

This BO is based on information provided in the August 2000, biological assessment (BA)
(USBR 2000a), the draft Esivironmental Impact Statement (DEIS) for the ISC (USBR 2000b),
the final conservation measures provided in 8 memorandum from Reclamation on January 8,
2001 (USBR 2001), informaticn from the 1996 Operations and Maintenance BA (USBR 1996)
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for the [ower Colorado River (LCR), the 1997 BO on Operauons and Maintenance (USFWS
1997); meetings with Reclamation with and without the applicants, technical information

provided by Reclamation on computer simulation models and results of modeling, telephone and

personal conversations, e-mails, and other sources of information. A complete administrative
record of this consultation is on file at the Arizona Ecological Services Office in Phoenix. We
have assigned log number 2- 2100-F-273 to this consultation. Please refer to that number in
future conespondence on this consultation.

Censultation History

The Service met several times with Reclamation during 2000 and twice with the applicants
regarding this consultation. Because of Reclamation’s schedule to complete all environmental
cornpliance on this project by December 31, 2000, the Service and Reclamation agreed to a time
line that provided 60 days to prepare a biological opinion, provided that the BA was of sufficient
detail that additional information would not be needed to prepare the BO. Informal consultation
was initiated in March. A May 22, 2000 memorandum from Reclamation asked the Service for

. concurrence with a list of species. The Service replied on June 5, 2000 requesting the bald eagle

and desert pupfish be added to the list of species. A dmaft BA was provided by Reclamation to
the Service and applicants on August 15, 2000. The Service provided comments on the draft BA

in a memorandum dated August 22, 2000. Formal consultation was requested by Reclamation on

August 31, 2000. The Service requested additional information on the BA. in a memorandum
acknowledging that request on September 5, 2000. The Service stated the information contained
in the BA was sufficient to initiate consultation as of August 31, 2000, but that the additional’
information was needed by September 12, 2000 in order to maintain the 60-day schedule. For
unknown reasons, Reclamation did not get a copy of the memorandum until October 2, 2000 at a
scheduled coordination meeting. Contents of the memorandum were discussed, and _Reclamation
was sent another official copy. Responses to the questions raised in the September 5, 2000
memorandum were recetved from Reclamation in 2 memorandum dated November 30, 2000.
Extensive discussions on the final form of the conservation measures were held in December,
2000 and January, 2001. The final conservation measures were provided 1o the Service by
Reclamation in a memorandum dated January 9, 2001,

In discussions with Reclamation, the Service will provide separate memoranda on findings for

- the effects of the proposed actions to listed species in the Grand Canyon and Mexico. This

decision is necessary in light of changes to the findings for Grand Canyon species after the BA
was provided, and the supplemental BA for species in Mexico used a different project and
baseline than in the original BA. This biological opinion does not contain information on effects
to listed species in those two areas,
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BIOLOGICAL OPINION

I. DESCRIPTION OF THE PROPOSED ACTION

The proposed action would take place on the Colorado River in Arizona, California and Nevada,
Figure 1 is a map of the area showing important features of the river. The proposed action is
comprised of several connected yet independent actions. that involve apportioned and desi gnated
surplus waters of the lower Colorado River (LCR). Although Reclamation has now selected a
preferred alternative, this consultation is based on the California. Plan altemnative described in the

DEIS (USBR 2000b) and in the BA (USBR 2000a). The preferred alternative Rasin States Plan

has less severe effects to Lake Mead than the California Plan considéred in this consultation.
The baseline “no-action. alternative is also siightly different for the preferred alternative, but not
outside the bounds considered in this biological opinion. The changes in points of diversion for
400,000 af of California allocation water for which SIAs are needed are described in the draft
California’s Colorado River Water Use Plan {4.4 Plan) (Colorado River Board of California
2000}, and in the BA. The information contained in the above documents is herein incorporated
by reference. : :

IsC

The DEIS for the ISC contained four alternatives and a no-action alternative. The ISC eventually
implemenied will be in effect for the years 2001-2015 only. Beyond that time, the no-action
alternative will be put into place. This alternative is essentially the same as the method used in
the 1996-2000 water years to declare surptus conditions. The California Plan altemnative was
developed by California water users to meet the needs of implementation of the 4.4 Plan. In
terms of the other ISC alternatives, its effects fall between the Flood Control Alternative and the
Shertage Protection Alternative.

The California Plan is described in considerable detail in the DEIS and more generally in the BA.
These descriptions are incorporated herein by reference. The critical points of the alternative are
summarized in this document to provide for the focus of the BO analysis.

The California Plan has three Tiers or trigger elevation levels that provide for surplus declantion
(Figure 2). These elevation levels would be determined using the August-24 month study
projections for the January 1 system storage, which is not at the lowest point in Lake Mead’s
yearly elevation cycle. Lake Mead elevations vary 10-20 feet per year with maximum monthly
increases or decreases of up to 3 feet (USBR 1996). Actual water surface elevations in Lake
Mead are the result of water releases from Hoover Dam and inflows from Glen Canyon Dam
and the Grand Canyon tributaries. An effort to reduce monthly reservoir level fluctuations by
timing high Glen Canyon Dam releases with high Hoover Dam releases is made by Reclamation.
All Tier elevations increase over the 15 year life of the ISC to provide the same degree of

* protection for Lake Mead water storage amounts as depletions in the Upper Colorado River
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Basin States (Colorado, New Mexico, Utah and Wyoming) increase from approximately 3.96
maf in 2000 te 4.46 million af (maf) in 2015 (USBR 2000b). As the Upper Basin uses more of
its water, there is less available to be stored in Lake Mead or Lake Powell. Most of the surplus
water goes to California, with smaller amounts to Arizona and Nevada. Information in the DEIS
Attachment G (USBR 2000b) contains the assumed depletion schedules for the three States used
to run the models for Lake Mead elevations and contains surplus water amounts assumed for
those years. Other information on depletion schedules is also in the DEIS.

Please refer to Figure 2 for this discussion. The Tier 1 elevation changes from 1160 tﬁ_ 1166.feet
from 2001-2015. For sutpluses declared at Tier 1, Arizona, California and Nevada divide up:
between 770,000 and 835,000 af for any beneficial purposes. For Tier 2 (1116 to 1125 feet), the

- States would still get surplus water, dividing up between 564,000 and 620,000 af. Apricultural

uses for surplus and storage other than for future municipal uses would not be allowed. At Tier 3
{1098 to 1102 feet) the usage restrictions are much more severe and essentially restrict the use of
surplus water to active municipal and industrial uses. The amount available is between 464,000
and 520,000 af. The amount of water designated for surplus in each year does not require that
the Tier level be protected. No surplus water would be available at Lake Mead levels below
1098-1102 feet. These amounts result from a more liberal interpretation of what qualifies as a
surplus year, :

Use of more liberal surplus criteria would also result in changes to how space-building in Lake
Mead is accomplished. The flood control plans require a certain amount of storage space be
available at a specific time of the year to accommodate runoff Reclamation has traditionally’
released water in excess of normal apportionment demands when necessary to provide for this
space. With additional releases in the form of surplus water, the need for space-building releases
will change. '

Changes to the elevations of Tier lines would be made at 5-year intervals based on the review of
the Long-Range Operating Criteria (LROC) for the LCR and actual operating experience. Itis
not clear if the changes to Tier water surface elevations could be made more liberat as well as
more conservative during the review. In the case of more liberal criteria (lower water surface
elevations would provide for surplus declarations), additional effects not covered by this BO or
the EIS process may occur and additional consultation be required at that time. Decisions on
when a surplus would be declared, and at what level, would be made for the Annual Operating -
Plan (AOP). Water deliveries for a surplus year would be made in such a way that the States
could put to beneficial use all the water provided. The Law of the River prevents Reclamation
from releasing any water that cannot be beneficially used by 2 water user with a valid water

“service or surplus coniract except under flood conditions. Unlike normal water contracts for

basic apportionments, surplus contracts are not permanent. This is an important distinction, as it

- provides for the continuing discretion of Reclamation in the matter of declaring surpluses. -
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4.4 Plan

The 4.4 Plan is a very complex, multi-component plan to maintain existing levels of water
supplies to the Southern California urban areas while providing that the State will not use more
than its apportionment of Colorado River flows. There are numerous features of the 4.4 Plan that
are not the subject of this consultation. An EIS/EIR and ESA section 10 program are ongoing to
address issues within California resulting from parts of the 4.4 Plan. There are also some = -
possible connections to the Colorado River in the form of delivery overruns, water accounti ng,
actual delivery of the transfewed water, conjunctive use, storage projects and offstream interstate

- water banking that are not covered by this consultation. Some of these activities have a Federal
nexus, but sufficient information was not provided for them to be included in this consultation.

California’s apportionment is 4.4 maf of the total 7.5 maf for the Lower Colorado River Basin
States (Arizona, California and Nevada). It has used up to 5.4 maf per year in the past, relying on
unused apportionment from Arizona and Nevada to provide the excess water. Those States are
now, or will be by 2004, using their entire apportionments, leavihg_ none extra to providéto
California. This shortfall will affect the Southem California urban areas, since the entities that
supply water to those areas, like MWD, have been the ones using the unused apportionient of
Arizona and Nevada. The MWD aqueduct from Lake Havasu can caTy approximately .25 maf
of water per year. The MWD has a water right for approximately 550,000 af, and has anéther
100,000 af that is part of an ongoing agreement between MWD and D and will continue to be
delivered to the MWD aqueduct, MWD thus needs to find 600,000 af of water © maintain

_ existing supplies. The surplus water generated from the ISC will make up some of this water
over the short-term. Approximately 400,000 af of California’s Colorado River water proposed
for changes in point of diversion from below Parker Dam to above Parker Dam will be part of
tong-term replacement water, This water has a variety of sources and eventual destinations,
specifics of which are in the BA and DEIS. These transfers will take several years to accomplish,
and will increase incrementally to the full amount. The completion of the transfers still leaves a
200,000 af deficit for MWD’s aqueduct capacity that is not explained m the DEIS or BA: This
water will have to be made up from in-state supplies, future surplus declarations (if any) or other
sources. What is important for this analysis is that the total volume of water released from
Hoover Dam will not change due to the SIAs. What will change is the timing of that release and
where it will be taken from the river. Because diversions to IID and CVWD do not provide
return flows to the river, the changing of flow patterns below Parker Dam will not be further
complicated by elimination of those flows as the water now moves to the coastal plain instead of
the Imperial Valley. The 4.4 Plan will be in effect for a maximum of 75 years. Once '
Reclamation, as Watermaster and representative of the Secretary of the Interior, signs the SIAs,
there is no future or continuing discretion on delivery of the 400,000 af of water. It is also
important to note that the diversion of the 400,000 af is not the subject of this consultation, only
the delivery of the water by Reclamation to the peint of diversion. Diversion is a State
discretionary action and this BO has no section 10 component. Effects of the existing diversion
are part of the baseline and curmalative effects.
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- As part of the 4.4 Plan, there are other actions that are not part of this consultation that may resuit
in changes in points of diversion to Lake Havasu from other locations on the LCR below Parker
Dam.- For the purposes of this consultation, those changes in points of diversion may be included
within the total 400,000 af of transfer water provided that they do not increase the total amount
of water transferred beyond the 400,000 af. Anyeffects to listed species from these other types-
of transfers that are not covered in this analysis would require additional consultation.

Conservation Measures

Reclamation has prowded conservatmn measures that would be part of the proposed action once
one 1s selected. These measures are designed to reduce the significance of the effects of the
action on the listed species and critical habitat. These measures were listed in the BA (Table 5)
in very general form. Final conservation measures for this project were provide by Rcclarnat:on
ina memorandum dated January 9, 2001 {USBR 2001),

The conservation measures for the ISC are:

1. Reclamation will continue to provide funding and support for the ongoing Lake Mead
‘Razorback Sucker study. The focus will be on locating populations of razorbacks in Lake
Mead from the lower Grand Canyon (Separation Canyon)-area downstream to Hoover Dam,
documenting use and availability of spawning areas at various water elevations, clarifyin g
substrate requirements, monitoring potential nursery areas, continuing ageing studies and
confirming recruitment events that may be tied to physical conditions in the lake. The
expanded program will be developed within 9 months of signing the BO and implemented by
January 2002. Initial studies will extend for 5 years, followed by a review and determination
of the scope of studies for the remaining 10 years of the ISC. Reclamation will use the
bathymetric surveys, to be conducted in fiscal year 2001, to gather data in the areas of the
identified spawning hab:tat if not already available.

2. Reclamation will to the maximum extent practicable provide rising spring { February through
April) water surface elevations of 5-10 feet on Lake Mead, to the extent hydrologic _
conditions aliow. Hydrologic studies indicate that such conditions could occur once in 6
years, although no guarantee of frequency can be made. This operation plan will be pursued
through Beach/Habitat Building Flows (BHBF) and/or equalization and achieved through the
Adaptive Management and Annual Operatmg Plan processes, as needed forspawning
razorback suckers.

3. Reclamation will continue existing operations on Lake Mohave that benefit native fish during
the 15-year ISC period and will explore additional ways to provide benefits to native fish.

‘4. Reclamation will monitor water levels of Lake Mead from February through April of each
year during the 15 years ISC are in place. Should water levels reach 1160 feet because of the

(e
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implementation of ISC, Reclamation will implement a program to collect and rear larval
razorbacks in Lake Mead the spawning season following this determination. If larvae cannot
be caprured from Lake Mead wild larvae will be collected from Lake Mohave.

The impiementation of ISC is not likely to produce a condition resulting in a minimum
February through April Lake Mead elevation at or below 1130 feet for more than 2
consecutive years during which surplus is being declared. Therefore, this condition has not
been evaluated as an effect of the proposed action.

" The conservation measures for the 4.4 Plan are:

1. Reclamation will stock 20,000 razorback suckers, 25 centimeters (cm) or greater in length, -
into the Colorado River between Parker and Imperial dams, This effort would be a_
continuation of present effort and bring the total number of razorbacks of that size stocked
below Parker Dam to 70,000. This will be completed by 2006.

2. Reclamation will restore or create 44 acres of backwaters along the LCR between Parker
Dam and Imperial Dam. This effort could include restoring existing decadent backwaters for
which no ongoing effort provides funding or responsibility for restoration, or the creation of
new backwaters where water availability, access and other issues can be met. Maintenance of
these backwaters for native fish and wildlife will be ensured for the life of the water transfers.
This wil! be completed within 5 years of the first water transfers. :

3. Reclamation will provide funding of $50,000 for the capture of wild-born or F] generatlon
bonytails from Lake Mohave to be incorporated into the broodstock for this species and/or to
_support rearing efforts at Achii Hanyo, a satetlite rearing facility of Willow Beach National
Fish Hatchery. These efforts will be funded for 5 years (2001-2006).

4. A two-tiered conservation plan has been developed to minimize potential effects to willow
flycatcher habitat that could resuit because of reduced flows on the Colorado River between
Parker and Imperial dams as water transfers and associated changes in point of delivery are’
implemented. The plan is also illustrated in a decision driven flow chart.

Tier One

The primary strategy of this tier is to use management actions to prevent changes in the
existing micro-habitat and prey base of occupied willow flycatcher habitat. Reclamation will
identify and monitor 372 acres of currently occupied habitat (monitored habitat) that may be
affected by water transfers and changes in point of delivery of up to 400,000 af of Colorado
River water between Parker and Imperial dams {water transfer actions). Soil moisture will be
monjtored and if levels decrease as a result of implementation of water transfer actions under
consultation, management actions will be taken to maintain the monitored habitat Initiatly,
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. monitoring efforts will be at a level of effort similar to Reclamation’s monitoring program
under the existing interim biological opinion for river operations and maintenance. The
monitoring program will be reviewed every five years to determine whether this level of
effort is appropriate to monitor effects of water transfer actions or can be reduced for the
remainder of the period that water transfer actions are occurring. Monitoring will continue

_ for up to five years after implementation of all water transfer actions unIess it becomes part of
a broader effort assoc:ated with recovery acnons

In addition, Reclamation will restore and maintain 372 acres of new replacement w1llow
flycatcher habitat along the lower Colorado River. All 372 acres of replacement habitat will
be in place within five years of the effective date ofthe Implementation Agreement that
provides Federzl approval for water trans fer actions.

Tier Two

A two step contingency strategy. has been developed and will be initiated if Reclamation, in
consultation with the Service, determines that management actions to prevent adverse
changes to monitored habitat are no longer viable or will not be successful in maintaining
“baseline soil moisture conditions. (Note: baseline soil moisture conditions will be -
evaluated using criteria that will be developed w1th1n one year of the acceptance of the
bmlogical opinion).

The contingency strategy emphasizes replacement of the monitored habitat in Tier One that is
impacted as a result of the water transfer actions under consultation, The status of willow
flycatchers relative to success of recovery efforts along the Lower Colorado River between
Parker and Imperial dams will form the primary basis for determining the level of habitat
replacement implemented under this strategy using the following approach:

Flycatcher Status Improving:-

If willow flycatchers along the lower Colorado River, when compared to data collected as of
the year 2000 are exhibiting an appreciable upward trend, then one acre will be restored and

~ maintained for every one acre of monitored habitat that is ad versely impacted. In
combination with the 372 acres of habitat established under Tier One, the maximum acreage
conserved would be 744 acres and no further replacement of acreage is required.

Flycatcher Sltatus is Stable or Decreasing;
Step 1 - If the .wiliow flycatchers population along the Lower Colorado River is exhibiting an

appreciable downward trend that is likely attributable to habitat factors along the lower
Colorado River, then two acres will be restored and maintained for every one acre of

e
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monltored habitat that is adversely impacted for the first 186 acres (acres 1- 186) Under this
step, Reclamation will replace up to a maximum of 372 additional acres,

Step 2 - If after implementing step I, additional acreage (acres 137-372) of the monitored
habitat is affected, Reclamatlon will answer two questions:

a) Are flycatchers occupying the 372 acres of replacement habitat already being
maintained under Tier One? oo

b) Are the flycatchers along the lower Colorado River exhlbntmc an appreciable upward
trend?

If the answer to questlon a or b is yes, Reclamation will have no further requirement to

restore acreage. However, if the answer to both questions are no, Reclamation will restore -

and maintain two acres for every one acre of monitored habitat that is adversely affected by
. the water transfer actions for the remaining 186 acres (acres 187-372).of monitored habitat..

Under this step, Reclamation wﬂl replace and maintain up to a max:mum of 372 addltlonal
- acres.

Note: Should it be necessary to implement all of the Tier Two steps (744 acres) in addition to
Tier One actions, Reclamation will have replaced the monitored habitat at an overall 3:1 ratio’
(2 maximum of 1116 acres).

Reclamation will continue voluntary conservation efforts along the lower Colorado River and
its tributaries to restore and maintain riparian habitat primarily for willow flycatchers.
Reclamation may use this habitat as credit towards replacement of willow flycatcher habitat

- as long as they are not previously counted to support any other Reclamation Section 7(2)(2)
obligation.

If the willow flycatcher is downhsted to threatened, then Reclamation can replace at an
«overall rate of 2:1 instead of 3:1 regardless of current trend in population numbers in the
lower Colorado River recovery unit, and regardless of whether the f rst 372 restored acres is
occupted by willow flycatchers.

- Reclamation did not provide any conservation measures to offset the effects to 5404 acres of
potential willow flycatcher habitat that is within the area of effect to groundwater levels from the
water transfers. These effects will be addressed within the context ofthe MSCP or, if the MSCP
is not developed, during reinitiation on operations and maintenance.

Description of the Action Area

The action area is defined as all areas to be affected directly or indirectly by the Federal action
and not merely the immediate area involved in the zetion (50 CFR §402.02). In the BA,
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Reclamation has defined the geographic area as the Colorado River from Lake Powell to the
Southern International Boundary (SIB). In accordance with the CFR. requirements, the Service is
defining the action area to be the Colorado River from the full pool elevation of Lake Mead -
beyond Pierce Ferry to the Gulf of California and the 100-year floadplain of the river, plus all
land areas in the three states (Arizona, California and Nevada) in which waters from the
Colorado River involved in this consultation are used now and in the future under the proposed
action.

The initial area of potential effects of the ISC inchided Lake Powell and the Colorado River
through Grand Canyon. These areas are discussed in the DEIS, and are included in the
geographic area covered by the BA. The effects to listed species in the Grand Canyon are not
‘included in this BO because the BA did not contain the necessary analysis, '

Although Reclamation’s BA does not conclude that the proposed actions may contribute to
growth, the Service believes it is necessary to include the water use areas. in the United States
within the action area. These areas may have indirect effects attributable to the propased actions,
Indirect effects outside of the immediate project area are determined using the dual requirements
of causation and reasounable certainty of occurning. ‘Causation need not be exclusive, that is, the
Federal action under consultation does not need to be the only means by which the indirect effect
could occur. It only has to be one way the effects could be generated. Reasonable certainty can

be difficult to docurnent because of the nature of futre growth and developmen_t projects. In this _

case, there are other factors to consider.

It is very important to understand that no new pertnanent water supplies based on the lower
Colorado River will be developed under the proposed actions. Water provided under the ISC
will only be available for a 15-year period. Under the SIA water transfers, water now used in one
location would be redirected to another location within the same State. The need to implement
the ISC and 4.4 Plan is based on having water to support existing uses and future needs within

the MWD and SDCW A service areas. We do not need to know what or where those uses are for

this consultation, only that there are present and future uses for this water within the service
areas. The areas of present use for the 400,000 af are also included since they will have effects of
reduced water availability as a result of the proposed actions. Effects in existing use areas are
being covered under an on-going ESA section 10 process.

The Colorado Riverand 100-year floodplain in Mexico are part of the action area. Effects to
species in Mexico have been detailed in a supplemental BA and are not included in this BO.
Appropriate consultation with the National Marine Fisheries Service (NMFS) will be
accomplished by Reclamation for the totoaba (Totoaba macdonaldi) and vaquita (Phocoena

- sinus) in the Gulf of California. ' '

R ey
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II. STATUS OF THE SPECIES/CRITICAL HABITAT

This section provides brief summaries of the status of the listed species and critical habitat that
would be adversaly affected by the proposed actions. Recovery plans, if one exists, are cited for
each species in the appropriate section. Biological information on species for which a f inding of

“no effect or “may affect, not likely to adversely affect has been made by Reclamation and
concurred with by the Service is not provided in this BO. Please refer to the BA for that
information.

" Spegies/Critical Habitat Description

Bonytail chub and razorback sucker

The benytail chub was listed as an endangered species on April 24, 1980, with an effective date
of May 23, 1980. Critical habitat for the bonytail was designated on March 21, 1994, with an
effective date of April 20, 1994. Critical habitat in the action area is the mainstemn Colorade -
River from Hoover Dam to Davis Dam including Lake Mohave to its full pool elevation and the
river and 100-year floodplain between the northern boundary of the Havasu National Wildlife
Refuge to Parker Dam, including Lake Havasu to its full pool elevation. The Bonytail Chub
Recovery Plan' was most recently updated in 1990 (USFWS 1990)

The razorback sucker was listed as an endangered species October 23, 1991, with an effective
date of November 22, 1991, Critical habitat for the razorback was designated on March 21,
1994, with an effective date of April 20, 1994. Critical habitat in the action area is Lake Mead to
its full pool elevation, the river between Hoover Dam to Davis Dam including f.ake Mohave to
its full pool elevation, and the river and 100-year floodplain between Parker Dam and Imperial
-Dam. The Razorback Sucker Recovery Plan was released in 1998 {JSFWS 1998).

Yuma clapper rail .

“The Yuma clapper rail was listed on March 11, 1967, under endangered species legislation
enacted in 1966 (Public Law 89-669). Only populations in the United States are protected under
the ESA. Those in Mexico are not. Critical habitat has not been designated for this species. The
Yuma Clapper Rall Recovery Plan was released in 1983 (USFWS 1983).

Sourkwestem willow ﬂycarcher

The willow flycatcher was listed as endangered, without critical habitat on February 27, 1995.
Critical habitat was later designated on July 22, 1997. A correction notice was published in the
Federal Register on August 20, 1997, to clarify the lateral extent of the designation. Eighteen
criticalt habitat units totaling 599 river miles in Arizona, California, and New Mexico were
designated. Knowledge of important or “critical habitat areas for willow flycatchers has
impraved since 1997, thus what was designated as critical habitat then, may not be the most
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accurate description of the most critical areas for willow flycatchers (i.e., Roosevelt Lake in

Arizona, Colorado River main stem below Hoover Dam, etc.). No draft or final recovery plan
has been released for this species.

Life History

Bonytail chub and razorback sucker

Life history information on the bonytail and razorback can be obtained in documents previously
incorporated by reference into this BO (USBR 1996, USBR 20002, USFWS 1997), the bioclogical
support document for the critical habitat designation (USFWS 1993a) and in the recovery plans.
(USFWS 1990, 1998). In the time period since 1997, new information on the number of ?
founders for the bonytail broodstock (Hedrick et af. 2000) and on recmitment of razorbacks in
Lake Mead (Holden ez al. 1999) has been developed. '

Yuma clapper rail

Life history information on the clapper rail can be obtained in documents previously -
incorporated by reference into this BO (USBR 1996, USBR 20002, USFWS 1997), in the
recovery plan (USFW S 1983) and other life history summaries (Eddleman 1989, Todd 1986). In
the time period since 1997, no new significant biological information on life history for this
species has been obtained, although information on the potential for selenium poisoning via food
sources has been developed (Roberts 1996, King et al. 2000). -

Southwestern wf!lowﬂycatcher

'Life history information on the willow flycatcher is also contained in documents previously
incorporated by reference into this BO (USBR 1996, USBR 20002, USEWS 1997). Since the
1997 critical habitat designation, significant new information ot life history and habitat
preferences have been obtained and are included in this document. . '

Declining willow flycatcher numbers have been attributed to loss, mwodification, and
fragmentation of riparian breeding habitat, loss of wintering habitat, and brood parasitism by the
brown-headed cowbird (Sogge ez al. 1997, McCarthey et al, 1998). Habitat loss and degradation
are caused by a variety of factors, including urban, recreational, and agricultural development,
water diversion and groundwater pamping, channelization, dams, and livestock grazing. Fire is
an increasing threat to willow flycatcher habitat (Paxton et al. 1996), especially in monotypic
saltcedar vegetation (DeLoach 1991) and where water diversions and/or groundwater pumping
desiccates riparian vegetation (Sogge ef al. 1997). The presence of livestock and range
improvements such as watering facilities and corrals, large scale agriculture, urban areas such as
golf courses, bird feeders, and trash areas, may provide feeding sites for cowbirds. These feeding -
areas, coupled with habitat fragmentation, facilitate cowbird parasitism of willow flycatcher
nests (Hanna 1928, Mayfield 1977, Tibbitts et al. 1994), '

g
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The willow flycatcher breeds in dense riparian habttats from sea level in California to just over
7000 feet in Arizona and southwestern Colorado. Historic egg/nest collections and species'
descriptions throughout its range document the willow flycatcher's widespread use of willow
(Safix spp.) for nesting (Phillips 1948, Phillips ef al. 1964, Hubbard 1987, Unitt 1987, T. Huels
in litt. 1993, San Diego Natural History Museum 1995). Currently, willow ﬂycatchers primarily
use Geyer willow, Gooddmgs willow, boxelder (Acer negundo), saltcedar (Tamarix sp.), Russian '
olive (Elaeagnus angustifolio) and live oak (Quercus agrifolia) for nesting. Other plant species’
less commonly used for nesting include: buttonbush (Cephalanthus sp.), black twinberry '
(Lonicera involucrata), cottonwoad (Poptilus spp.); white alder (4/nus rhombifolia), blackberry
{Rubus wrsinus), and stinging nettle (Urtica spp.). Based on the diversity of plant species

~ composition and complexity of habitat structure, four basic habitat types can be described for the
willow flycatcher: monotypic willow, monotypic exotic, native broadléaf domlnated and mixed
native/exotic (Sogge ef al.1997).

Open water, cienegas, marshy seeps, or saturated soil are typically in the vicinity of willow

- flycatcher territories and nests; willow flycatchers sometimes nest in areas where nesting
substrates were in standing water (Maynard 1995, Sferra ef a/. 1995, 1997). However, '
hydrological conditions at a particular site can vary remarkably in the arid Southwest within
seasons and between years, At some locations, particularty during drier vears, water or saturated
soil is only present early in the breeding season (i.e., May and part of June). However, the total
absence of water or visibly saturated soil has been documented at several sites where the river
channe! has been modified (¢.g., creation of pilot channels), where modification of subsurface
flows has occurred (e.g., agricultural runoff), or as a result of changes in river channel
configuration after flood events (Spencer et al. 1996).

Throu ghout its range the willow flycatcher arrives on breeding grounds in late April and May
{Sogge and Tibbitts 1992, Sogge et al. 1993, Sogge and Tibbitts 1994, Muiznieks er al. 1994,
Maynard 1995, Sferra et al. 1995, 1997). Nesting begins in late May and early June and young
fledge from late June through mid-Angust (Willard 1912, Ligon 1961, Brown 1988a,b, Whitfield
1990, Sogge and Tibbitts 1992, Sogge et al, 1993, Muizieks ef al. 1994, Whitfield 1994,
Maynard 1995).

Willow flycatcher nests are failly small (3.2 inches tall and 3.2 inches wide) and its placement in
a shrub or tree varies throughout its range (2.0 to 59.1 feet off the ground). Nests are open cup
structures, and are typically placed in the fork of a branch. Nests have been found agzinst the
trunk of a shrub or tree (in monotypic saltcedar and mixed native broadleaf/saltcedar habitats)
and on limbs as far away from the trunk as 10.8 feet (Spencer ef al. 1996). Willow {lycatchers
using predominantly native broadleaf riparian habitats nest low to the ground (5.9 to 6.9 feet on
average), whereas birds using mixed native/exotic and monotypic exotic riparian habitats nest
higher (14.1 to 24.3 feet on average).
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The willow flycaicher is an insectivore, foraging in dense shrub and tree vegetation along rivers,
streams, and other wetlands. The bird typically perches on a branch and makes short direct
flights, or salliesto capture flyinginsects. Drost ez al. (1998) found that the major prey items of
the willow flycatcher (in Arizona and Colorado), consisted of true flies (Diptera); ants, bees, and
wasps {(Hymenoptera), and true bugs (Hemiptera). Other insect prey taxa included leaﬂmppers
(Homoptera; Cicadellidae); dragonflies and damselflies (Odonata); and caterpillars (Lepidoptera
larvae). Non-insect prey included spiders (Ara.neae) sowbugs (Isepoda), and ﬁ-agments of plant
material.

oy
e ]

Brown-headed cowbird {(Molothrus ater) paras:tlsm of willow flycatcher broods has been
documented throughout its range (Brown 1988a,b, Whitfield 1990, Muiznieks et al. 1994,
Whitfield 1994, Hull and Parker 1995, Maynard 1995, Sferra et al. 1995, Sogge 1995b). Where
studied, hlgh rates of cowbird parasitism have coincided with willow flycatcher population
declines (Whitfield 1994, Sogge 1995a,¢, Whitfield and Strong 1995) or, at a minimum, resulted f
in recuced or complete nesting failure at a site fora particular year (Muiznieks et af, 1994,
Whitfield 1994, Maynard 1995, Sferra er al. 1995, Sogge 1995z,¢, Whitfield and Strong 1995).
Cowbird eggs hatch earlier than those of many passerine hosts, thus giving cowbird nestlings a
competitive advantage (Bent 1960, McGeen 1972, Mayfield 1977a,b, Brittingham and Temple
1983). Willow flycatchers can attempt to renest, but renesting often results in reduced clutch
sizes, delayed fledging, and reduced nest success (Whitfield 1994). In one study, cowbird
parasitism was often the cause of delayed fledging and nestlings that fledged later than July 20"
had a significantly lower retum rate than those fledging earlier (Whitfield and Strong 1995).

Willow flycatcher territory size likely fluctuates with population density, habitat quality, and
nesting stage. Estimated territory sizes are 0.59 to 3.21 acres for monogamous males and 2.72 to

_ 5.68 acres for polygynous males at the Kern River (Whitfield and Enos 1996), 0.15 to 0.49 acres
for birds in a 1.48 to 2.22 acre patch on the Colorado River (Sogge 1995¢c), and 0.49 to 1 24 acres
in a 3.71 acre patch on the Verde River (Sogge 1995a).

Species Status and Distribution Range-Wide

Bonytail chub and razorback sucker

Range-wide status and distribution nformation on the bonytail and azorback can be obtained in

documents previously incorporated by reference into this BO (USBR 1996, USBR 2000a,

USFWS 1997) and in the recovery plans (ISFWS 1990, 1998). In the time period since 1997,

species status has been affected by other Federal actions that have received informal and formal _
section 7 consultations, implementation of recovery and conservation actions, and .
implementation of reasonable and prudent alternatives (RPAs) from the 1997 BO.

The status of the bonytail in 2000 is also summarized in draft documents dealing with
development of recovery goals (SWCA 20002). No bonytails have been captured in the Upper
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Colorado River Basin since 1988, although individuals are believed to persist in DesolanonfGray
Canyons, Cataract Canyon and Black Rocks areas.

In the Lower Colorado River Basin, bonytails persist in Lakes Havasu and Mohave. No natural
recruitment has been documented. There is one broodstock being maintained at Dexter National
Fish Hatchery and Technolo gy Center (Dexter NF H&TC) in New Mexico. Recent 1nfonnat10n '
on the genetics. of this broodstock state that as few as 3.5 of the 11 adults involved in the creation -
of the F1 generation actually contributed genetic material- (Hednck et al. 2000). Information on
the genetics of the F2 indicate these fish were genetically acceptable to use in reintroductions
(Mmcklcy et al. 1989). However, for the long-term beneﬁt of the species, additional fish must

be incorporated into the broodstock.

Augmentation using hatchery bom young bonytails is occurring in the Green and Colorado
Rivers in the Upper Basin using 3 to 9 inch length fish. There have been 71,332 stocked between
1997 and September 2000 (Table 1) (Pat Nelson, FWS, pers. comm.). In the Lower Basin,
bonytails are being stocked to augment the'Havasu and Mohave populations. Fish 10to 12
inches in length are stocked into the reservoirs as part of the implementation of previous BO

- actions (USFWS 1993b, 1994). Between 1997 and September 2000, 1,507 fish were put into

Havasu {Al Doelker, BLM, pers. comm.) and 18,089 into Mohave ( Chester Figiel, FWS, pers.
comm). Another 8,379 will be stocked in October, 2000 and another 4,000 in November, 2000
(Manuel Ulibarri, FWS, pers. comm). Some of the 166,000 small bonytails stocked in the 1981-
1991 pericd by the Service to Lake Mohave have recruited to the wild adult populanon and have ..
been captured along w1th the wild adults.

The status of the mzorback in 2000 is also summarized in draft documents dealing with
development of recovery goals (SWCA 2000b). In the Upper Basin, razorbacks are found in the
middle Green River (estimated at 524 adults in Modde et al. 1996) with very small B
(unquantified) numbers of wild fish in the upper Colorado, Gunnison, White, Duchesne and”
Yampa Rivers (SWCA 2000b). A small population of wild fish persists in the San juan River
(¥im Brooks, FWS, pers. comm.). The one significant population remaining in the Upper Basin,
that in the Green River, has signs of limited recruitment (based on changes in length frequency
data at 17.6-19.2 inch tota] length of captured fishes) with the population considered stable or
slowly declining (Modde et al. 1996). Recruitment within the other Upper Basin populations has
not been observed. Augmentation using hatchery bomn young fish is occurring in the Green,
Gunnison and Colorado Rivers in the Upper Basin using 1-17 inch length fish. There have been
96,693 stocked between 1997 and September 2000 (Table 2) (Pat Nelson, FWS pers. cornrn)

* Stocking also occurs in the San Juan River and Lake Powell.

In the Lower Basin, razorbacks persist on the Colorado River in Lzkes Mead, Mohave and

- Havasn and in the mainstem between the reservoirs and downstream of Lake Havasu, In the

Gila, Salt and Verde Rivers of interior Arizona, stocking activities have created small
populations but no recruitment of wild-bom young has been observed to these populations. One
broodstock being maintained at Dexter NFH&TC in New Mexico, however, most fish for
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augmentation come from wild larvae caught in Lake Mohave or from paired matings with wild
adults from Mohave. The wild aduits in the Mohave population were estimated at 9 087
individuals in 1999 with and additional 3,104 repatriated sub-adults captured on the spawning
grounds with the adults (Pacey and Marsh 1999). Population estimates of wild or stocked
1nd1v1duals for other Co!orado Riversites are not avmlable but populations are very small,

“In the Lower Basin, populations in both Mohave and Havasu are being augmented with sub-
adult fish raised in hatcheries or in semi-natural reanng ponds while the population below Parker
Dam is being’ augmented through 1mplememat10n of an RPA from the 1997 BO on BOR
operanons (USFWS 1997) and by aduits being used in radio or sonic tracking studies. Fish 10~
12 inches in length are stocked into the reservoirs as part of the implementation of previous BO -
actions (USFWS 1993b, 1994) and efforts of the Native Fish Work Group in Lake Mohave.
Between 1997 and September 2000, 20,296 fish have been put into Havasu (Al Doelkér, BIM,
pers. comm.) and 33,708 into Mohave (Tom Burke, BOR, pers. comm; Chester Figiel, FWS,
pers. comm). An additional 2300 razorbacks were stocked into Havasu in October, 2000 (Al
Doelker, BLM, pers. comm.). Reclamation has stocked 4,596, razorbacks with an average length
of 10 inches below Parker Dam under RPA | from the 1997 BO.

Spawning by razorback suckers has been documented in Lakes Mead and Mohave, Large- )
-recruitment events after Lakes Mead and Mohave filled (in the 1930% and 1950's respectively),
created the adult populations found there (summarized in Minckley ez al. 1991). Recruitment
into the Lake Mohave population has not occurred since that time, resulting in the decline from
an estimated 60,000 adults in the 1980 to the present 9,000 adults as fish age and die (Paceyand
Marsh 1999). The nommal pattern seen for razorback populations in reservoirs is to die out
approximately 40-50 years after formation of the reservoir as fish reach the end of their life span.
This decline in razorback populations was observed in Lake Mead. The Lake Mead population
was rapidly disappearing from the lake in the late 1970%, as would be expected, since Lake Mead
began to fill in the mid-1930'. Although there are many records in the literature on razorbacks
in Lake Mead; none provide a population estimate beyond saying they were “common or -
“abundant (Minckley er al. 1991). No razorbacks were taken from Lake Mead in the 1980’
{Sjoberg 1995). : .

In 1990, Nevada Division of Wildlife (NDOW) was advised by anglers that razorbacks were still
present in Lake Mead and the Las Vegas Wash/Blackbird Point and Echo Canyon populations
were confirmed. NDOW surveyed these areas in 1990, 1992-1994 capturing a total of 49
razorbacks (Sjoberg 1995). These razorbacks did not have the physical characteristics of old,
senescent fish. They were, based on size and physical condition, estimated to be 20-30 years old,
therefore born between the early 1960's-early 1970's. Arizona Game and Fish Department
(AGFD) did capture six razorbacks averaging 231 mm in length in 1967 (cited in Sjoberg 1993),
and using available growth curves, these may have been 3-5 years old at the time and may be part
of the 20- 30 year old cohort now in the lake. Partia] surveys of other likely spawning areas in
the lake have not documented any other populations. Additional surveys are planned.

eoemiesg
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In addition to surveys, NDOW stocked a total of 97 razorbacks into Lake Mead since 1994, Of
these, 57 were 1984 year class razorbacks from Dexter NFH&TC held at Floyd Lamb State Park
and 40 were fish raised from captured wild larvae (Jon Sjoberg, NDOW, pers comm., Holden ef

‘al. 1997). Stocking information on these fish is given in Table 3. These stocked fish were’ all

marked for later identification as stocked mdmduals 10 dlfferentlate them from the wild-born
and recruited mdmduals

Since 1996, BioWest has been funded by Southern Nevada Water Authority (SNWA) and later
with contributions from Reclamation, to examine the razorback population in Lake Mead.” Their
reports {Holden et al. 1997, 1999, 2000) were reviewed and used in this summary. The current
population in Lake Mead is estimated at 400 in Las Vegas Wash and 50-60. in Echo Ray, Partial -
surveys in other parts of the lake have not located any additional populations, and more extensive
surveys are planned for 2001, Based in sonic tracking data, the two populations do not seem to

interact (Holden er af. 1999, 2000). Importantly, four subadults were captured in Eche Bay in the ~

1997-98 study year. One of these died and was aged at 4-5 years. An adult that also died that
year was aged at 7-10 years. None of these were stocked fish (all stocked fish were tagged),
indicating that recruitment events were still happening in the lake. Because of the limited data
available, it is not clear if the present level of recruitment can sustain the population at its current

_level. The size of the current population is also too small to be genetically viable over the long -

term, however if additional recruitment opportunities are provided the populatlon is likely to
expand from its present size.

Therz is also a small spawning razorback population below Parker Dam that utilizes the’
Colorado River Indian Tribe (CRIT) canal system below Parker Dam. Capture records from
1980-1998 (Table 4) on approximately 80 individuals exist (Chuck Minckley and Mitch
Thorson, FWS, pers. comm.). In addition, 5 adults were found and removed from the CRIT |
Main Canat in Janunary, 1993 (Marsh 1993). Many of the captured fish were sub-adult sizes,
There was a stocking of 60,000 average 2 inch razorbacks into the Parker Strip area on May 21,
1986 that may have produced some of these individuals. However, while razorbacks are known
for growing quickly and at widely varying rates, and many of the sub-adults were found in
January of 1987 (7-8 months after the known stocking), the lengths of these captured fish were
up to 3 times the length of the stocked fish. This rate of growth would be extremely high even
for razorbacks., Razorbacks of the same size range were found in 1986 in the canals before the
stocking. It is therefore difficult to know how many of these fish were wild spawned and
recruited and how many were from the stocking. It is important to note that success in stocking
razorbacks below 10-12 inches in length has been extremely poor, and if some of the small
stocked fish did live to grow to sub-adult size in the canals or somewhere eise in the Parker Strip,
this would be important to.understanding how recruitment can be facilitated. Recruitment of
young razorbacks in the canals may be related to cyclical maintenance and draining the canals
that reduces the predator load. During the 1990's, several other razorbacks were found in the
canals (Chuck Minckley, FWS, pers. comm) so there may be additional recruitment occurring. A
spawning site has not been located in the Parker Stripreach of the LCR.

stocking. It is therefore difficult to know how many of these fish were wild spawned and
recruited and how many were from the stocking. I is important to note that success in stocking
razorbacks below 10-12 inches in length has been extremely poor, and if some of the small
stocked fish did live to grow to sub-adult size in the canals or somewhere eise in the Parker Strip,
this would be important to.understanding how recruitment can be facilitated. Recruitment of
young razorbacks in the canals may be related to cyclical maintenance and draining the canals
that reduces the predator load. During the 1990's, several other razorbacks were found in the
canals (Chuck Minckley, FWS, pers. comm) so there may be additional recruitment occurring. A
spawning site has not been tocated in the Parker Strip reach of the LCR.

ctocking Tt s therefare diffieult to know how many of these fish were wild spawned and
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Ongoing research on the habitat preferences of the razorback sucker is being funded by
Reclamation in the Tmperial Division. Since 1995, Arizona Game and Fish Department has
stocked 160 adult and sub-adult fish in the Division and followed them using sonic transmitters.
Stocked razorbacks show a preference for backwaters over the main channel habltats (Gurtin and
Bradford 2000).

 Critical habitat for the razorback will be affected under the proposed action. Two ofthe areas,

Lake Mead and the river reach below Parker Dam, have been the sites of the only known
recruitment in the Lower Basin in the last 10 years or more and represent two thirds of the known
recruitment areas range-wide. Information on exactly where, why and how this recruitment
occurred is not available at the present time. Since lack of recruitment is the primary reason for
the continued downward trend for the razorback, information on recruitment events is ciitical to
future management. Changes to constituent elements that reduce or eliminate potential
recruitment events are st gmflcant adverse effects to survival and recovery.

Yuma clapper rail

The status of the clapper rail in 2000 is provided by the results of annual surveys since 1997
(Table 5). These surveys do not provide estimates for the entire population, but provide
imformation on the minimum number of birds present at survey sites. Survey data covers the
LCR populations and also those found around the Salton Sea.

New information that may affect the life history of the clapper rail involves selenium levels in
prey species (Roberts 1996, King ef al. 2000). Levels in crayfish were high enough to cause
concern for potential reproductive effects in clapper rails. No adverse effects have been noted,
but because of the clapper rail’s secretive nature, nests are difficult to find and a concentrated

~ effort has not yet been made. Additional research and monitoring are under conmderatlon at this

time.
Southwestern willow flycatcher

Unitt (1987) documented the loss of more than 70 willow flycatcher breeding locations range-
wide (peripheral and core drainages within its range) and estimated the range-wide population at
500 to 1000 pairs. There are currently 95 known willow flycatcher breeding sites (in CA, NV,
AZ, UT, NM, and CO) holding approximately 712 territories (Table 6). Sampling errors may
bias population estimates positively or negatively (e.g., incomplete survey effort, double-
counting males/females, composite tabulation methodology) and random events, it is likely that
the total breeding population of willow flycatchers fluctuates annually. Unpublished data from
USGS (M. Sogge, USGS pers. com.) indicate that after the 1999 breeding season, _]USt over 900
territories at 143 sites were known throughout the bird's range.

Seventy percent of the breeding sites where w:llow flycatchers have been found are comprised of
five or fewer territorial birds. The distribution of breeding groups is highly fragmented, with
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groups often separated by considerable distances (e.g. in Arizona, approximately 55 miles
straight-line distance between breeding willow flycatchers at Roosevelt Lake, Gila County, and -
the next closest breeding groups known on either the San Pedro River, Pinal County or Verde
River, Yavapai County). To date, survey results reveal a consistent pattern range-wide; the
willow flycatcher population is comprised of extremely small, ‘widely-separated breeding groups
including unmated individuals. Movement data indicates that willow ﬁycatchers can dlSpe:'se to
areas as much as 200 kilometers away from past recorded locanons

Intensive nest monitoring efforts in California, Arizona, and New Mexico have shown that

* cowbird parasitism and/or predation can often result in failure of the nest; reduced fecundity in

subsequent nesting attempts; delayed fledging; and reduced survivorship of late-fledged young.
Cowbirds have been documented at more than 90 percent of sites surveyed (Sogge and Tibbitts
1992, Sogge et al. 1993, Camp Pendleton 1994, Muiznieks et al. 1994, Sogge and Tibbitts 1994,
T. Ireland 1994 in litt., Whitfield 1994, C. Tomlinson 1995 in firt., Griffith and Griffith 1995, ~
Holmgren and Collins 1995, Kus 1995, Maynard 1995, McDonald er al. 1995, Sferra et al. 1995,
Sogge 1995a,b, San Diego Natural History Museum 1993, Stransky 1995, Whitfield and Strong
1995, Griffith and Grffith 1996, Skaggs 1996, Spencer et al. 1996, Whitfield and Enos 1996,
Sferra et al. 1997, McCarthey et al,1998). The probability of a willow flycatcher successfully
fledging its own young from a cowbird paras:tlzed nest is low (<5%). Also, nest loss due to
predation appears consistent from year to year and across sites, generally in the range of 30 to 50

-percent. Documented predators of willow flycatcher nests identified to date include common

king snake (Lampropeltis getulus), gopher snake (Pituophis melanoleucos affinis), and
Cooper’ s hawk (4ccipiter cooperii) (Paxton er al. 1997, McCarthey et al. 1998, Paradzick et al.
2000).

Cowbird trapping has been demonstrated to bc an effective management strategy for i mcreasmg
reproductive success for the willow flycatcher as well as for other endangered passerines (e.g.,
least Bell's vireo [Vireo bellii pusillus), black-capped vireo [V. atricapillus], golden-cheeked
warbler [Dendroica chrysoparial). It may also benefit juvenile survivorship by increasing the

probability that parents fledge birds early in the season. Expansion of cowbird management

programs has the potential to not only increase reproductive output and juvenile survivorship at
source populations, but also te potentially convert small, sink populations into breeding groups
that contribute to population growih and expansion.

Arizona Distribution and Abundance

As reported by Paradzick ef al. (2000), the greatest concentrations of willow flycatchersin
Arizona in 1999 were near the confluence of the Gila and San Pedre rivers (236 willow
flycatchers, 134 territories); at the inflows of Roosevelt Lake (140 willow flycatchers, 76
territories); between Fort Thomas and Solomon on the middle Gila River (9 willow flycatchers, 6
territories); Topock Marsh on the Lower Cclorado River (30 willow flycatchers, 16 territories);
Verde River at Camp Verde (7 willow flycatchers, 5 territories); Alpine/Greer on the San
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Francisco River/Little Colorado River (11 willow flycatchers, 8 territories); Alamo Lake on the
Bil{ Williams River (includes Santa Maria and Big Sandy river sites) (43 willow flyeatchers, 23
territories); and Lower Grand Canyon on the Colorade River (21 wzllow flycatchers, 11
territories).

Unitt (1987) concluded that “probably the steepest decline in the population level of £.t. extimus
has occurred in Arizona... Hlstonc'rewrds for Arizona indicate the former range of the willow
flycatcher included portlons of all major river systems (Colorado, Salt, Verde, Gila, Santa Cruz,
and San Pedro) and major tributaries, such as the Little Colorado River and headwaters, and
White River. As of 1999, 289 territories were known from 47 sites along 12 drainages statewide
(Table 6). The lowest elevation where territorial pairs were detected was 197 feet at Adobe Lake
on the Lower Colorado River; the highest elevation was at the Greer town site (8300 feet). The
majority of breeding groups in Arizona are extremely small. Of the 47 sites where willow
flycatchers have been documented 70 percent (n=33} contain 5 or fewer territorial willow
flycatchers.

California Distribution and Abundance

The historic range of E.1. extimus in California apparently included all lowland riparian areas in
the southem third of the State. It was considered a common breeder where suitable habitat
existed (Wheelock 1912, Willett 1912, 1933, Grinnel} and Miller 1944). Unirt (1984, 1987)
concluded that it was once common in the Los Angeles basin, the San Bernardino/Riverside area,
and San Diego County. Specimen and egg/nest collections confirm its former distribution in all
coastal counties from San Diego County north to San Luis Oblspo County, as well'as in the
inland counties, i.e., Kern, Inyo, Mohave, San Bernardino, and Imperial. Unitt (1987)
documented that the willow flycatcher had been extirpated, or virtually extirpated (i.e., few
territories remaining) from the Santa Clara River (Ventura County), Los Angeles ijer (Los
Angeles County), Santa Ana River (Orange and Riverside counties), San Diego River (San Diego
County), lower Colorado River (Jmperial and Riverside counties and adjacent counties in
Arizona), Owen's River (Inyo County), and the Mohave River (San Bemardino County}. Its
former abundance in California is evident from the 72 egg and nest sets collected in Los Angeles
County between 1890 and 1912, and from Herbert Brown's 34 nests and nine specimens mken m
June of 1902 from the LCR near Yuma.

Survey and monitoring efforts since the fate 1980s have confirmed the willow flycatcher's
presence at a minimum of 11 sites on § drainages in southern California (including the Colorado
River). Current known willow flycatcher breeding sites are restricted to coastal southern '
California from Santa Barbara to Sar Diego, and California’s Great Basin near the towns of
Kemville, Bishop, Victorville, the San Bernardino Mountains and along the lower Colorado
River, The largest populations exist along the San Luis Rey, Santa Margarita, Santa Ynez, Kem
and Owen’s rivers. Combining survey data for all sites surveyed since the late 1980's for a
composite population estimate, the total known willow flycatcher population in southern
California is 95 territories, with possibly as many as 178 (M. Sogge, USGS, pers. com.).

C oy
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Nevada Distribution and Abundance

Unitt {1987) documented three locations in Clark County from which £.¢. extimus had been
found prior to.1%870. Current survey efforts have documented breeding birds along the
Amargosa, Pahranagat, Muddy, and Virgin Rivers (McKeman and Braden 1997, 1998, 1999) in
southem Nevada. .

Federal Actions Throughout Subspecies Range

Since listing in 1995, at least-46 Federal agericy actions have undergone (or are 'currently under)
formal section 7 consultation throughout the bird’s range (Table 7).. Six actions have resuked in
jeopardy determinations. Many activities continue to adversely affect the distribution and extent
of occupied and potennal breeding habitat throughout its range (development, grazing,
recreation, dam operatioas, etc.). Stochastic events also continue to adversely affect the
distribution and extent of occupied and potential breeding habitat. A catastrophic fire in June of
1996, destroyed approximately one hatf mile of occupied habitat on the San Pedro River in Pinal
County. That fire resulted in the forced d:spersal or loss of up to eighe pairs of willow
flycatchers (Paxton et al. 1996).

Range-Wide Trend
Bonytail chub and razorback sucker

Lack of recruitment to aging adult populations is resulting in increasingly smaller natural
populations of bonytail and razorback as fish die and are not replaced by young fish. Extirpation
and extinction from the wild for razorbacks and bonytails is being forestalied by the ongoing
augmentation efforts, which have proved successful in re-establishing young adult populations
into some areas of historic habitats. Use of wild larvae from razorbacks in Lake Mohave _
provides a vehicle to perpetuate this species’ remarkable level of genetic vanation to provide the
most options for future reintroductions and augmentations. With the scarcity of wild bonytail
adults left alive, adding diversity to this broodstock may be difficult, but every avenue must be
exploited to provide the maximum retention of genetic variability. Efforts to capture additional

wild bonytails from Lake Mohave are undertaken each year and increased efforts are needed.

Yuma clapper rail

Yuma clapper rail populations appear to be reasonably stable with no significant papulation
declines or increases related to effects of activities within their habitats, Population changes on a
local level have been noted, but these may be based on changes in habitat quality. Management
actions such as buming old cattail stands and selected dredging to open up foo-dense patches ae
under consideration in several areas to improve habitat conditions. The populations in Mexico,
while not protected under the ESA, are critical to the ultimate survival of the species. These
populations are mostly in the Cienega de Santa Clara, which is not directly connected to the
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Colerado River but is supplied by water discharged from the US via the Main Qutlet Drain from
the Wellton-Mohawk [rrigation and Drainage District. Future operation of the Yuma Desalting
Plant could have significant adverse effects on this water source. The Mexico rail populations
were estimated at 6,400 individuals in 1999 (Hinojosa-Huerta er al. 2000).

Southwestern willow flycatcher

More intensive and widespread surveys and monitoring ¢fforts have documented the presence of
a greater number of willow flycatchers than known at the time of listing. However, this does not
imply an increase in the actual population, or that the status of the species has remadkably” -
improved. Continuing losses of occupied habitats and degradation of other areas precludes the
possibility of population increases. Recovery actions may take many years to implement and
decades for habitat 10 be restored. Protection of occupied habitats as a consequence of section 7
consultation does provide some stability for those populations, but the net result is stil] a
declining population.

Analysis of the Species/Critical Habitat Likely to be Affected

The proposed action would take place in occupied habitats for the bonytail, razorback, clapper
rail and willow flycatcher, and within designated critical habitat for the bonytail and razorback.
The Colerado River within the vicinity of the proposed action has the largest populations of
bonytails and razorbacks remaining in the wild, supports half of the clapper rail population in the
United States, and is an important breeding and recovery habitat area for the willow flycatcher.
The Salton Sea supports the other half of the clapperrail population in the US, and effects to this
area are being covered by 4.4 Plan internai California compliance actions. Recovery of allthese
species will require these habitats to be able to support these species at current or higher levels.

III. ENVIRONMENTAL BASELINE

The environmental baseline is the analysis of the effects of past and ongping human and natuyal
factors leading to the current status of the species, its habitat (including designated critical
habitat), and ecosystem, within the action area. For the lower Colorado River, the 1997 BO
(USFWS 1997) provided an extensive environmental baseline. This has since been augmented
by a discussion of the losses of riparian habitat (USBR 1999) prepared as part of RPA 11 for the
1997 BO. The information in these documents is herein incorporated by reference. The-
environmental baseline for areas outside of the river and 100-year floodplain has not been
previously described. Because little has physically changed on the LCR for the bonytail,

. razorback and clapper rail since 1997, the description of the baseline is provided in very broad

terms. Additional information is provided for the willow ﬂycatcher because of the magnitude of
new mformatlon developed.
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The Colorado River and 100-Year Floodplain

Reclamation has been working to accomplish the short-term RPAs contained in the 1997 BO,

For razorback and bonytail, the review of fish and wildlife prograins (RPA. 2), and research into
conflicts between native and non-native fish (RPA 4) have been accomplished. Augmentation of
razorback populatlons (RPA 1) is underway with 4,596 fish stocked to date, and development of
the isolated impoundments (RPA 3) is underway. For willow flycatchers, approx;mately ‘haif of
the 1400 acres of habitat protection/restoration (RPA 5) has been completed, and reviews of
ongoing programs (RPA 6), protective management (RPA 7) a.nd study funding (RPA 8) have

. been accomplished.

Under the I_Ong-term RPAs, Reclamation has stared it will support the reintroduction of bonytaijl

- to the lower river below Parker Dam (RPA 9) and has contributed to the study of razorbacks in
- Lake Mead (RPA 10). The alternative compensation habitat (RPA 11) implementation has

generated an estimate of how much habitat for willow flycatchers was present along the river

(USBR 1999), and some sites have been identified for inclusion in the compensation program. .

No lands have been protected to date, but most of this compensation was focused on.
implementation through the Lower Colorado River Muiti-Species Habitat Conservatlon Program
(MSCP). Potential areas for restoration on the river have been identified along with constraints
(RPA 14). Reclamation has been an active participant in the MSCP (RPA 12), has provided the
Service with a detailed description of their discretion in river operations (RPA. 13), and has met

 with the Service in 1998-2000 to discuss progress (RPA 16). Implementation of RPA 15

involves Reclamation’s use of its discretion to enable implementation and this is occurring. The
last RPA, RPA 17, only comes into play if the MSCP efforts do not result in a section 10 permit
by May 2002. At which time Reclamation must reinitiate on all of its operations. The Service
betieves that reinitiation should also include the ISC, because it will play a major role in how the
river is operated and to not include it would make analysis of the system incomplete.

Since 1997, the lower Colorado River has also been the site of conservation and recovery actions,

research and monitoring, population augmentations and additional development actions requiring
consultation. Most of the development actions have been small and localized in extent of effects.

Table 7 provides information on willow flycatcher consultations within the action area. Despite
the numerous Federal agencies and actions invoived, only thel 997 BO with Reclamation, and
this current opinion has been initiated to look at the overll managementof the LCR and its
effects fo willow flycatchers. The broad scope of interrelated and interdependent actions, or
those that would not be possible but for the management of water on the LCR, has also had a
significant and widespread impact on the willow flycatcher. For example, the availability of
irrigation water spawned wide-scale agricultural development on private lands in the Colorado
River valley. More than 75 percent of Mohave, Parker, Palo Verde, and Yuma valleys has been
converted to agriculture (USFWS 1986). These areas formerly contained vast-ripanan forests
and were captured in early photographs of the area. This riparian habitat probably comprised the
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most important riparian corridor in the Southwest and provided significant stands of habitat
suitable for the willow flycatcher. The effect of these losses on the willow flyeatcher has also
been great; today, nowhere on the Colorado River could an individual lock within a two-mile
stretch and find 34 willow flycatcher nests as was done by Herbert Brown in June of 1902,

Only 3 BOs have been written since May 1997 on projects along the river (Table 8). Also
included is a BO written just before the 1997 Reclamation BO was issued. In addition, the
Service agreed that a dredging project in. the TImperial Division was included under the 1997 BO.
In addition to formal consultations, important informals where findings of “may affect, not likely
to adversely affect (NLAA) were made are listed in Table 9. There were many other smalt

" projects with the same findings. These types of projects were for recreational events such as boat

races and waterski events, small 404 permits for docks and minor dredging at marinas, minor
changes to recreational sites, and similar types of activities. Physical effects due to these projects
were not significant and no take was foreseen for the bonytail, razorback and clapper rail.

Two findings of NLAA were for control activities for giant salvinia (Salvinia molesta), an

~ invasive non-native, aquatic fem discovered entering the LCR from the West Side/Outfall Drain

of the Pale Verde Irrigation District near Blythe, California, in 1999 (Science Advisory Panel
1999). At least 70 miles of the LCR have been infested with propagules (small survival stage
clumps or individual plants) from the Drain. Requests for consultation from the Bureau of Land
Management (BLM) and the Service addressed use of herbicides (Reward, a commercial
formulation of diquat), barriers and physical removal of plants on Service and BLM lands along
the LCR (USFWS 1999, BLM 2000). This infestation of giant salvinia threatens aquatic and
marshiand habitats along the river. In quiet waters, giant salvinia can form mats over 2 feet
thick, blocking sunlight and oxygen circulation as well as replacing native aquatic plant species
and decreasing macroinvertebrate biomass (Salvinia Task Force Action Plan Sub-Committee
1999). Giant salvinia prefers warm, still or very slow moving waters with high nitrogen

 concentrations. The LCR backwaters and impounded areas behind low dams would be the

likeliest places for heavy infestation. The LCR is not heavily eutrophic, but sufficient nitrogen 1s
present in the system to allow for at least localized problems. The presence of this plant in the
LCR backwaters will restrict availability and quality ofthese desired razorback sucker habitats

-and may also affect clapper rail foraging areas or the ability of binds to use them. Efforts to

control this piant in other parts of the US and in foreign countries have not been completely
successful (Salvinia Task Force Action Plan Sub-Committee 1999). Some of the herbicides uscd
are toxic to aquatic organisms, although diquat has very low toxicity when used properly
(USFWS 1999). Biological controls are under evaluation but the effects and effectweness are
not fully undcrstood

Also during the 1997-2000 period, river management activities covered under the 1997 BO for
Reclamation have continued to occur. These include maintenance of Front Work and Levee
System improvements, generation of power, determinations of surplus water availability, floed
control releases, and water delivery to Mexico. All Federal discretionary activities are covered by
the 1997 BO until May 2002. After that time, the MSCP will be in place to address Federal and

oy
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non-Federal activities along the river. If .the MSCP is not completed by that time, additional
consultation on Reclamation activities, including ISC, will be required. -

There is currently no consultation or section 10 permit in place to cover the non-Federal actions
along the river. Although Reclamation is the Watermaster for the LCR, there is limited Federal
discretion in the release of the 7.5 maf of Lower Basin apportioned water. Reclamation can only
not release water to a qualified contract holder if it is determined that the amount of water
requested is in excess of that needed for beneficial uses. There is also some discretion in offering
unused apportionment water to other States for use. Otherwise, the release of water from Hoover
Dam and subsequent diversion for offstrearn use is entirely a discretionary action by the water
rights holders. Over the 1997-2000 period, the water rights holders have requested and received
their water and additional waters provided by unused appomonment and surplus declarations. -
Other non-Federal actions along the river and floodplain since 1997 include urban development,
continuation of farming activities, and recreational use of the river and associated facilities,

The end result of the past, ongoing and present actions of water and land management along the
LCR has been amaintenance of currently degraded habitat conditions for listed species. Because
of the wide range of activities, jurisdictions and amount of discretion held by the various entities,
it is very difficult to make any significant changes to the management of the system. .

Action Areas Within the Three States

Lands where Colorado River waters are cusrently used have been developed for agriculture and.
also contain extensive areas urban/suburban development. The metropolitan areas of southem
Califorma (including Los Angeles and San Diego), Las Vegas, Phoenix and Tucson all rely to
some extent on Colorado River waters included in the proposed action. The farmlands of the
Imperial and Coachella valleys in California depend on Colorado River water. These areas have
already been developed, '

Status of Species in Action Area

Razorback sucker

The status of this species within the action area has been described as part of the range-wide
status discussion earlier in this BO. However, additional information on known spawning areas
and the operations of Lake Mead from 1935 to 2000 is needed for evaluations of effects of the
action.

The Las Vegas Bay spawning site is on Blackbird Point facing the channel between the point and

the marina (Figure 3). Elevations from topographic maps of this area show that the decpest area

between the two sites is contained in the 1120 foot contour. Based on data from Holden ef al.
(1997, 1999, 2000), the spawning area is at approximately 1120-1150 feet etevation for an
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average of 1135 feet. The Blay is less than a mile wide and slowly deepens to 1080 feet within a
mile to the east, continuing a shallow drop beyond that point but widening out.

The Echo Bay spawning area is at the western end of the bay in shallow water (Figure 4).
Videotape data of spawning razorbacks was taken in 1999 with the area being used at elevation
1192. Holden er al. (1997) show a use area between 20173 and 1181 feet on the south shore of the
bay. This use area is considerably smaller than the Las Vegas Bay site, and is in much shallower
water. It may have béen dry during the 1995 spawning season: There is a site with similar
characteristics around the next bend of the bay also on the south side that may provide spawning
habitats at slightly lower elevations, since the stope falls off to an elevation of 1148. Further

east, the bay becomes deeper and wider and joins into the QOverton Arm of the lake. Below -

~elevation 1148, the Bay is essentially dry above the taunch ramp at the campground, which

includes most of the area used by the razorbacks during the spawning season (Holden er al. 1999,
2000). Given that there does not appear to be much interchange between the two populations in
Lake Mead, the four sub-adults captured in Echo Bayin 1997-1998 were hkely all spawned and
recrulted in this area.

Lake Mead was construeted in the early 1930's and began to fill in 1935. Over the 66-year period
of record, water levels have fluctuated in response to inflows, outflows and operation of new
dams on the Colorado River (Figure 5). Reclamation maintains exacting records of Lake Mead
elevations on a monthly basis from February 1935 to the present. That information is available
from Reclamation on its website and was used to develop the analysis presented here.

Including the 1935-1939 filling period, Lake Mead water levels during the spring spawning
period (February-April) of the razorback have been over 1150 feet elevation in 44 of 66 years.
This increases to 50 of 66 years if we include years where more than one but less than 3 months
met this condition. Lake levels did not first reach 1150 until 1939, so the first 4 years of record
do not provide anything to the analysis. Years when lake levels did not reach 1150 are
concentrated in the 1952-1957 and 1964-1969 periods. The ﬁllmg of Lake Powell in the 1960'
had an effect on Lake Mead water levels. Water surface elevations dropped significantly as’less .
water was reached Lake Mead. Figure 5 shows this pattern very clearly.

The second parameter of interest is whether water levels are increasing or decreasing during the
spawning period. Using the Reclamation data, including the 1935-1%39 period, there are 20 of
66 years where water levels were rising over the 3 month period (Table 10). Fifteen of those
years are post 1939 and are important to the discussion. Of those 15 years, the average rise in
water levels was 4.28 feet with 2 median of 3.50 feet (range 0.12-11.41 feet) during this period.
As shown in Table 10, rising water levels have occuired in the 1940's, 1960's, 1980's and 1950's.
Although the evidence is unclear, rising water levels may have played a role in post-1930's
razorback recruitment in Lake Mead.

Razorback sucker populations in Lake Mead were first formed by the capture of fish living in the
river reach that became the lake. As has been discussed earlier, those fish reproduced during the
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first years of lake formation to provide the population observed through the 1970s. The present
adult population is hypothesized to be 20-30 years old (as of the early 1990's) and represent at
least one year of recruitment.. Based on the 1967 capture of sub-adult razorbacks, estimated at 3-
5 years old using growth.curves, this event may have occarred in the 1962-1964 window. Table
10 shows that 1960, 1962 and 1965 were all years of rising water levels, and two were over 1,150
elevation. The 7-10 year old captured in-1998 does not correlate. to ansmg water level year, but
water levels were very high during this period. The 4-5 year old also captured in 1998 does
correlate to the 1993 rising water year. Additional research and monitoring are needed to

evaluate this population and its recruitment events.

Yuma clapper rail -

The clapper rail appears to be expanding its range up into southern Nevada, including Lake:

"Mead. Rails have been found in'the lake and in wetlands habitats onty recently and are still in

small numbers. Since these habitats have existed for many years, it is unclear as to why they are

~ just now being occupied. In some cases, surveys have not been done for clapper mails in those

areas until veryrecently, or they were found during other bird surveys. Populanons onthe LCR
and in the Salton Sea have not shown any large increases that would encourage dispersal into
new habitats, but some areas of historic use have shown a decrease in habitat quality that may
affect dispersal of rails from these areas,

Southwestern w:‘f!owﬂy.carcher

Unitt (1987) believed that the willow flycatcher had been extirpated, or virtually extirpated (i.e.
few terrtories remaining) along the lower Colorado River. Its former abundance along the
Colorado River was evident by Herbert Brown’s 34 nests (93 eggs) and 9 specimens taken in
June of 1902 near Yuma (Unitt 1987). Local collections of this magnitude suggest both a keen -
understanding of willow flycatcher habitat and use on the part of the collector, and that this

~ subspecies was locally very abundant. However, subsequent to this collection, the distribution

and abundance was not tracked well in the literature until declines were reported from the 1960's
to present day (Phillips et /. 1964, Unitt 1987, Rosenberg er al. 1991).

Growing concem for the status of the willow flycatcher and its new starus as a federally
endangered species, prompted more survey effort along the lower Colorado River throughout the
1990's. Concurrently, more survey methodology was developed with species specific criteria for
detenmmng resident status (Sogge et al. 1997, USFWS 2000). ' '

The Colorado River from Lake Mead down to the Southerly Intematlonai Border separates
Nevada and California from Arizona, Therefore, it is difficult, without extreme clarification, to
describe populations along the Colorado River by state. As a result, populatlons will be -
descrlbed by reaches, near cities, or below dams, ete.
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1993-1956

From 1993-1996 (Mui_zneiks et al. 1994, Sferra et al. 1995, Spencer et al. 1996, McKernan and

~ Braden 1997), approximately 60 locations were surveyed on the lower Colorado River for willow
~ flycatchers. McKeman and Braden (1997, 1998, 1599) continued to refine their search effort -

along the lower Colorado River in the late 1990's, Results from those surveys reveal a pattern of
widely-separated and small breeding groups, similar to whatis found throughout the:subspecies’
range (Table 6 ). ‘Only two terfitories were discovered (Ehrenberg) between Parker and Imperial
dams from 1993 to 1995 (Muizneiks et al. 1094, Sferra et al. 1995, Spericer et al. 1996).

Migrant willow flycatchers, probably including E.s. extimus, were documented along the length
of the lower Colorado River (Muizneiks er al. 1994, Sferra er al. 1995, Spencer et al. 1996,
McKeman and Braden 1997, 1998, 1999, Paradzick et al. 1999, Paradzick et al. 2000). Many
sites had small, but relatively constant, numbers of willow flycatchers remaining on site early in
the season for up to several weeks, but then disappear around mid-June, Sogge and Tibbitts
(1992), Sogge ef al. (1993), Sogge and Tibbitts (1994), and Sogge et al. (1995), also
documented widespread use of the Colorado River through Grand Canyon National Park by
migrant willow flycatchers. Records from Grand Canyon and the LCR downstréam from the
Grand Canyon combined with historical records demonstrate that this system is an 1mportant

. migratory cormidor for this species.

1996-2000

Beginning in 1996, more extensive surveys began along the lower Colorado River and its
tributaries from Lake Mead down to Yuma, Arizona (McKeman and Braden 1997, 1998, 1999).
Tributaries examined were the lower Virgin, Bill Williams, and Gila rivers. Through this effort,
more tervitories were located than previously known and, as a result, more was leamed about the
distribution of willow flycatchers along the length of lower Colorado River (Table 11). Most
birds were found above Hoover Dam at the Colorado River Delta of Lake Mead (whose nesting
habitat was subsequently inundated), the lower Virgin River, and Topock Marsh. McKernan and
Braden (1999) attempted to survey all locations that they assessed as being suitable for nesting
willow flycatchers. Reports for McKernan and Braden’s work exist for 1996 through 1998, and
the data from 2000 used in this opinion were received by personal communication and are
currently being compiled into a report. ‘

In 1996, a concentration of nesting willow flycatchers were found at the inflow of the Colorado
River to Lake Mead where 10 territories (8 confirmed pairs) were documented (McKernan and
Braden 1997) in a random sample of plots within a 1219 acre area dominated by Goodding
willow. An additiona] 15 to 20 territories were suspected in unsurveyed portions of the Lake
Mead inflow and another eight to twelve territories were suspected i in adjacent habitat in Grand
Canyon National Park.
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Seven nests were found at the Lake Mead inflow (McKernan and Braden 1997). None of the
willow fiycatcher nests at Lake Mead inflow were parasitized by cowbirds or depredated.
However, three willow flycatcher nests at the inflow were lost due to treefall resulting from
willows that were saturated from prolonged inundation of root crowns. All nests at Lake Mead
inflow were located in Goodding willow. These Colorado River Delta nest areas and '
approximately 20 acres of occupied habitat at the Virgin River delta were subsequently lost due
1o inundation from Lake Mead by 1999 (McKernan and Braden 1999 USBR 2000) a.nd
consulted upon by Reclamation (USFWS 1997).

. In 2000, McKeman (San Bemardino County Museumn (SBCM), pers. comm.) examined 8 study

areas from Lake Mead to Parker Dam, each consisting of numerous survey sites along the lower
Virgin River (n=18), Colorade River in lower Grand Canyon (n=18), below Hoover Dam along
the Colorado River (n=48), and on the tower Bill Williams River (n=12). Along the Virgin River
from Littlefield, Arizona down to Lake Mead, 21 to 25 pairs were discovered. Also, 14 resident

pairs of willow flycatchers were discovered on the Colorado River in the Grand Canyon. Below
. Hoover Dam 30 resident pairs were present this past season at Topock Marsh (n=44). Study sites

(with no resident birds detected) were also surveyed at Topack Gorge (n=3) and Lake Havasu’

I(n-—l) Along the Bill Williams Rwer on the Bill Williams Natlonal Wlldhfe Refuge, 4 remdent

pairs were discovered.

Between Parker and Imperial Dam, 16 study areas exist that contain 20 study sites (B.
McKernan, SBCM, pers. comm.). Suitable habitat is not as abundant as sites above Parker
Darn, thus the few number of sites within each area. All but three study areas have had a resident

- pair of willow flycatchers present during a season at least once since 1996 (B. McKeman,

SBCM, pers. com.). In 2000, resident pairs were found at Big Hole (n=2), Ehrenberg (n=2),
Walker Lake (n=2), Adobe Lake (n=2), Picacho West (n=2}, Picacho/Camp Store {n=2), and
Ferguson Lake (p=1). No nesting attempts were clisccrvered at any of these sites,

Below Imperial Dam, McKeman (pers. com, ) looked at 9 smdy areas which contained 21 survey
sites. Agam while resident willow flycatchers have been detected at nearly all study areas at
some time in the recent past, only two areas had resident birds in 2000. Resident willow
flycatcher pairs were detected at the Gila River/Colorado River confluence (n=2), and along the
lower Gila River (n=2). '

Along the LCR, nest searches were conducted in most areas where resident birds were found, but

in many areas nests were not found (B. McKeman, SBCM, pers. com.}. That does not
necessarily indicate that birds did not reproduce; but simply that no nests were found. Intenswe
searches were done in most areas, but some areas were not thoroughly searched (B. McKeman,
SBCM, pers. com.). In 2000, nesting was documented along the lower Virgin River where
approximately 38 attempts were recorded and in the Grand Canyon where 1 attempt was
observed. Nesting attempts were also recorded at Topock Marsh {n=19) and at the Bill Williams
River (n=1). Downstream of Parker Dam, no nesting attempts were discovered. '
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The review of histeric and current data on the distribution and abundance of the willow
flycatcher, as well as data on productivity throughout this subspecies’ range, presented under
Status of the Species provides part of the baseline necessary to evaluate the effects of the
proposed action. Other components of the baseline inctude the anthmpogemc activities affecting
the species and its habitat, the overall pattern and trend of habitat gains and losses, and the effects
of Federal actions that have undergone formal section 7 consultation to individual birds from
management and research activities, specific training in standardized survey and monitoring
procedures (Sogge et al. 1997) are required throughout its rangf: : ) b

Change in aquatic an,d riparian systems

The development of limited and sparsely—distributcd water resources in the Southwest has
resuited in large-scale changes to aquatic and riparian systems. Those changes include losses of

alluvial-influenced riparian areas to lacustrine-influenced reservoirs; loss and fragmentation of
riparian and aquatic habitats due to residential, commercial, and agricultural development,
dvergrazing in riparian areas and in watersheds; modifications to stream systems from bank.
stabilization efforts and channelization; and invasion of remammg riparian areas by exotic

“ species such as saltcedar. These activities and impacts are common among major stream systems

in the Southwest

The LCR has been transformed from a dynamic system prone to scouring, deposition, and
meandering channels that leave floodplain forests in their wake, to one where human -
modifications have greatly reduced or eliminated these factors. This is described in the 1997 BO
on Reclamation operations on the LCR (USFWS 1997). Historically, where the water table was -
relatively close to the surface, cottonwood-willow forests formerly extended away from the river
for up to several miles (USBR 1996). Most of this habitat no longer exists (Ohmart 1979, USBR
1996). Ohmart er af. (1988) documented an 80 percent decrease between 1938 and 1960 in the
areal extent of cottonwood-willow habitat in the Parker II Division: ‘In that case, the loss
amounted to more than 4,000 ha (9,880 ac) of cottonwood-willow. Historic photos compiled by
Ohmart (1979) demonstrate the magnitude of loss of not only cottonwood-willow, but also of
mesquite habitat. In addition to invasion by saltcedar, much of the native habitat loss resulted
from agricultural expansion in floodplain terraces (Ohmart ef al. 1988).

Riparian Restoration Along Lower Colorado River
Reclamation continues to sponsor a riparian restoration program along the river, including native

plant nurseries and demonstration projects. Reclamation’s BA for their operations on the lower ;
Colorado River (USBR 1996) described that several areas were under restoration and will - -

.contribute approximately 220 acres of new or restored riparian habitats. Several other projects

were in the planning stage, including a 22 acre wetland restoration project at the lower end of Las
Vegas Wash and 2 30-year cost-share project to restore 2,964 acres of native riparian habitat
along a 9.3 mile stretch through the Imperial Division, As a result of the 1997 BO with
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Reclamation on their operations along the LCR, Reclamation will establish no more than 1400
acres of riparian habitat for the willow flycatcher in order to replace habitat lost around Lake
Mead. Some, but not all of these 1400 acres will be established on the lower Colorado River,
The potential for these projects to successfully establish habitat suiitable for the willow flycatcher
is not known. However, because plantings are comprised mostly of cottonwood, and are
typically spaced in an open plantation styl€, in small areas (i.e., 24. 7 acre or less), the probability
that these areas wiil develop into suitable willow ﬂycatcher habltat in the near future is low.

To date willow flycatchers have not been documented at locations where previous or on- gomg
- planting efforts have occurred. Other factors such as habitat extent and the presenice of water
must be considered when evaluating the probability that a planting effort will be successful for
the willow flycatcher. Areas well away from river channeis that have no standing or flowing
water during the willow flycatcher's breeding season have a low probability of attracting nesting
willow flycatchers. Similarly, plantings done in narow strips only a few trees wide also have a
low probability of attracting mllow ﬂycatchers

Contaminants

Water management opérations on the lower Colorado River exacerbate potential effects to
willow flycatcher reproduction by concentrating naturally occurring selenium. During 1996,
monitoring efforts in southwestern Colorado, a willow flycatcher fledgling was found with a
crossed bill, a symptom of selenium poisoning in birds (Beyer et a/. 1996, Hemz et .al. 1987,
Heinz et al. 1989, Ohlendorf et al. 1986a). The deformity prevented this bird from normal
foraging. This willow flycatcher was reared in the Escalante State Wildlife Area, which drains
agricultural lands where high levels of selenium have been detected in past monitoring (M.
Sogge, USGS, pers. comm.). Portions of the lower Colorado River are also known to have high
levels of selenium.

Recovery

Recovery of the willow flycatcher depends upon reversing the current population status of the
bird. Therefore, throughout the subspecies range, it is important to increase the abundance of,
and decrease the distance between sub-populations. To accomplish this task, watersheds must be
improved, suitable riparian habitat developed, and in many cases, natural hydrologic processes
restored (especnally where dams and/or diversions occur along streams)

As described in the Environmental Baseline of the 1997 BO, the flow of water has dramatically
changed due to damming, diversion, channelization, dredging, levee construction, and
development (i.e. agriculture) within the floodplain. - As.a result, takes replaced former river
channels, recycling floods are largely prevented, sediment flow is limited, the groundwater table
has significantly dropped, and river beds are incised.
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Through these changes to the LCR, npanan habitat has changed in quaatity, quality, and plant
species composition. Disturbances to the flow regime and prevention of river flooding, combined
with the introduction of non-native salt cedar, caused this exotic species to become the dominant
plant along the river. Salt cedar has not entirely, but has largely réplaced native cottonwood and
willow trees (historic native plant species used/needed for nesting willow flycatchers). In most
instances, native species, even if planted, could not grow naturally because of the lowered
groundwater table, and increased soil salinity and compaction. The large fuel load that salt cedar
creates, the oils from its leaves, and dry river channel has greatly elevated the occixrence and risk
of fire along the LCR. The increased risk of fire not only threatens willow ﬂycatcher slt cedar
habitat, but also remnant stands of native trees.

The most notable change in plant communities along the lower Colorado River is the converswn
of native cottonwood/willow forests to salt cedar and loss of mesquite. This change is
characteristic of the dramatic i interruption of the natural hydrologic regime. Reclamation (2000a)
described the continuing changes over the last 20 years (1976 to 1997) where monotypic sait
cedar has increased from 35,461 to 55,437 acres, and cottonwood/willow trees have decreased
from 3,288 to 5,044 acres. An additional 27,000 acres were classified as mixed-salt
cedar/mesquite types in 1997. Monotypic honey mesquite (16,207 to 3,258 acres) and screwbean
mesquite (20,783 to 8,966 acres) have also declined.

The willow flycatcher has found salt cedar useful for nesting (Paradzick et al. 2000), but a
variety of specific vegetation structure and micro-climate features still need to be met before it
(or native species) will be used (Sogge et al.1997). The specific habitat conditions are not
completely undestood. Possibly more 50 than in other less harsh environments, moist soils
and/or standing water are needed at nesting sites along the lower Colorado River. Therefore it is
not surprising that moist soils are a common component in occupied willow flycatcher habitat
along the LCR (Table 12). Additionally, the salt cedar (or native plants) are typically expansive
in size, with a dense inferior, and largely vegetated from the ground to the canopy (Sogge ef al..
1997, McKeman and Braden.1997, 1998, 1999). It is believed that these larger tracts of habitat
with moist soils and closed canopies contribute to the desired vegetation structure, solar
protection, humidity, and possibly the insect populations for successful nesting. Thus, due to the
changes to the river and riparian habitat, only a fraction of all salt cedar (and/or native trees) is
appropriate habitat for nesting willow flycatchers. And while the prevention of flood flows and
lowered groundwater table certainly prevent native plants from being established, the same
conditions are also prevent salt cedar from growing into suitable willow ﬂycatcher nesting
habirat,

While known willow flycatcher populations have increased throughout the bird’s range since the
bird was listed (primarily as a resuk of increased survey effort), most populations on the LCR
remain very small with great distances between them.. For example, below Hoover Dam, 66
percent of ali willow flycatcher pairs (n=30) exist at Topock Marsh. This is a key issue, because
recovery is dependent upon maintaining a well balanced distribution of birds and bringing
breeding populations closer together. Increasing the stability of breeding populations allows
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birds to withstand stochastic events (flooding, fires), prevents isolation and associated threats
(cowbird parasitism/predation}, and allows exchange of material to promote genetic
heterozygosity. The L.CR is an important location to maintain distribution and abundance of
breeding birds, because it is the common thread between five statés (Arizona, California,
Nevada, Utah, and Colorado) and other rivers/populations (Pahranagat, Muddy, Virgin, Gila,
Bill Williams, Big Sandy, and Santa Maria rivers). Its central geographic location in the birds -
range likely increases its importan_ce as breeding habitat and a migratory corri'dor.
The w1llow ﬂycatcher s current status along the LCR, was considered by Lamberson et al. (2000)

“to be one of the least stabie populations in the subspecies’ range. Lamberson er al. (2000) used

" existing survey data to provide infofmation on spatial patterns and colonization and extinétion -
rates for individual sites, which in turn were used to simulate the dynamics of the population, In
general, the model found that the species may be in jeopardy in areas where the occupied sites are
small and widely distributed. This was the conclusion for the willow flycatcher on the LCR and
to prevent local extirpation, territories must increase in number and proximity.

IV. EFFECTS OF THE ACTION

In 50 CFR § 402.02, effects of the action are defined as *'...thé direct and indirect effects of the -
action on the species or critical habitat, together with the effects of other activities that are
interrelated or interdependent with that action.... Further, indirect effects are defined as “...those
‘that are caused by the proposed action and are tater in time, but are still reasonably certain to
occur. :

Because the models used by Reclamation are not predictive but are based on past inflow events,
it must be cautioned that any of the details on flows and changes in lake elevation are not actual
events that will occur at certain years. If nmoff patterns are significantly different from those in
the past, either because of drought or high precipitation years, the actual outcome in terms of lake
elevations and flows will be quite different. It may be possible to have fewer or- more surplus
declarations, at different Tier levels, than the BA presumed based on the model results. The
“certainty shown in the following discussions should be understood to be based on the model
results showing differences between the no-action and California Plan alternatives given the
same inflow data and not on any actual future levels. Implementation of the Basin States
alternative in place of the California Plan will also affect actual future reservoir levels since the
tiers and amounts available as surplus are not the same between the two plans. Please note that

. all Reciamation mode] runs are in feet, not metric measure, and have been kept as descnbed in
the DEIS and BA.

Changes to Upper Basin development of their water resources will also have an effect on the
actual Lake Mead elevations seen over the life of the project and beyond. Reclamation has
included ali those increases as baseline, however, some portion of those increases may be more
correctly interpreted as cumulative or future Federal actions. Because these increases cannot be
separated out of the model runs, this discussion includes the Upper Basin depletions under direct
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and indirect effects. This should not be interpreted as acceptance by the Service of these
depletions as part of the baseline, but as a consequence of the type of model data provided in the -
BA by Reclamation.

Direct and Indirect Effects: River and 100-Year Floodplain -
ISC :

Implementation of the California Plan will have effects to water levels in Lake Mead, normal -
contracted releases from Hoover and Davis Dams, flows below Davis Dam to Lake Havasu, and
the frequency and volume of flood control releases and space-building releases from Hoover
Dam. The latter will affect flows downstream of Davis and Parker dams to the Colorado River
- Defta in Mexico. Normal contracted releases will not change below Parker Dam because the
surplus water provided to the States will be taken from Lake Mead directly (Nevada’s share), or
out of Lake Havasn (Arlzona s and California’s share)

Lake Mead

Lake Mead’s elevations result from the pattern of yearly inflows (from Lake Powell and the -
Grand Canyon tributaries) and outflows (releases from Hoover Dam and the Southern Nevada
Water Authority diversion). Over the course of a year, elevations will vary by 10-20 feet on
~average (USBR 1996) as water enters and leaves the reservoir. The median levels .generated by
the models for the 2000 to 2050 périod are for January 1 water elevations. In most recent years,
lake elevations are falling from January through May which includes the spawning period of the
razorback sucker (February-April). Water levels may fall as much as 3 feet in a month during
this period (USBR 1996). Because of past management direction and a series of wet years, Lake
Mead’s water levels were near capacity at the start of the planning process for this project.
Figure 5 demonstrates that water levels over the last 20 years have been lower and highér than
present levels.

' Please refer to Figure 6 for this discussion. Under the no-action alternative, the median lake
level of Lake Mead will fall from 1205 in 2000 to 1171 in2015, a drop of 34 feet. This dropisa
result of the increases in Upper Basin diversions of Colorado River water that reduces the
mmflows to Lake Powell and subsequently to Lake Mead. This drop in median water levels is
gradual at an average of about 2 feet per year, The median water levels for the California Plan
alternative fall from 1205 to 1147 feet in 2015, 24 feet more than under the no-action alternative,
at an average of about 4 feet per year. The median water levels of the no-action alternative do -
not reach the 2015 California Plan levels until about the year 2032 and the medians are generally
the same thereafter. Looking at the 10° percentile water levels, we see a decline from 1194 to
1130 feet in the no-action alternative, a change of 64 feet with an average drop of 4 feet per year.
The California Plan goes from 1194 to 1098 feet in the same 2000-2015 period for a change of
96 feet with an average drop of 6 feet per year. Post-project, it is not until about 2027 that the
no-action alternative reaches the 2015 level for the California Plan. Further, for the 10®
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percentile ling, the California Plan has consistently lower elevations than the no-action plan until
2049. What we see in the effects of the action for the median is a doubling of the rate of decline
of water levels during the 15 year project duration, a 17 year loss of those higher median water

-levels being available after the project ends, and an increase in thé number of years at lower

water levels over the no-action altemative. For the 10" percentile, the rate of decline increases
50% and the two lines retain a 15 t6 25 foot difference in elevation until 2045 not coming
together until 2049, indicating a longer period of lower elevations under the California Plan.

Another form of the data is in Table 13. This table was generated from the 85 model runs per
year {traces) for various Lake Mead élevations. These elevations were chosen for analysis based
on known spawning habitat for the razorback. These are the same data used to-develop the
medians shown in Figure 6. The baseline/no-action alternative (75R) is compared to the
California Plan alternative (CP). The data show that the number of traces above the target
elevations declines much more rapidly under the CP than the 75R, with the CP figures up to 34%
lower than the corresponding 75R figures. While the CP does not show lower overall fi gures
than the 75 R, in part because the lowest target elevation 1,120 is considerably above the 10™
percentile range, it reaches these lower levels more quickly and more often in a comparison

- between years.

These changes translate into different probabilities of a particular water level or set of levels in

_Lake Mead being met or exceeded. For example, under the no-action alternative, a water level of

1171 in 2015 would be met or exceeded 50% of the time. The same 1171 foot elevation under
the California Plan would be met less than 50% of the time in 2015 because there would be
elevations above the 1147 median level that are below the 1171 level. An elevation of 1150

~ would be met more than 50% of the time under the no-action alternative, because it would

always be met by the 50% of the points ahove the median and by that percentage of the below
median points that were still greater than 1150. The 1147 median would not be able to meet the
1150 elevation 50% of the time because some of the points in that 50% would be between the
1150 and 1147 levels. Plus, the 50% of the points below 1147 would not be able to provide

 additional chances to meet the 1150 level because they are lower in elevation. The 10™ percentile

probability does not change for the 1150 level for either the no-action or California Plan,
however, as this level drops, there is an decrease in the water level at which this 10% oceurs.
This transiates to an increase in the range of the lowest 50% of possible levels, thus to more and
lower levels being seen below the median level. There is also an increase in the Jowest levels of
the bottom 10* percentile, as is shown by that level dropping on Figure 6.

Reclamation predictions based on modeling and likely surplus releases over the life ofthe project
do not foresee extended periods of low water levels in Lake Mead as a likely result of the action.
The circumstance in question is water levels at or below 1130 feet for more than 2 consecutive
years when a surplus is being declared. Thus, such a condition would not be covered under this
biological opinion, and if it occurred, would constitute an effect of the action not previousty

~ considered.
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Razorback suckér

" For razorbacks in Lake Mead,. these changes in the median and 10" percentile figures will have

significant adverse effects to the two known spawning locations in Lake Mead, resufting in lower
water levels at these sites and an increased potential for them to be completely dry in some years.
It the known habitats are not available, spawning would likely still occur, but the quality of the
replacement habitats is not certain, ' o C

Based on the 1171 median for the no-action alternative in 2015, the average important spawning
elevations (1120-1150 feet) would be protected significantly over 50% of the time until 2025 and
still at over 50% until 2040, Spawning habitat would not be entirely subject to the lowest 10"
percentile levels until about 2016. Under the California Plan’s median of 1147 feet, much less of
the known spawning area remains above the median level each year from 2001-2040 and the
median hovers at around 1150 for most of the 2015 to 2040 period, and the entire khown location
is below the 10" percentile by 2011. This would reduce the number of years that known
spawning habitats would be available to the fish, which may adversely affect the combination of
conditions needed to provide for recruitment. These habitats would not be lost permanently, but
would be undvailable more often under the California Plan. '

Of additional concern in the Las Vegas Bay area is access to Las Vegas Wash, upstream of the
known spawning site. This area is between 1120 and 1200 feet elevation with a considerable
portion at the 1160 contour. Spawning has not been documented in this habitat, but sonic-tagged
razorbacks do use the area and larvae were found there (Holden et al. 1999), and it may be
important habitat when it is available. Under the no-action altemnative, much of this habitat
would be available at above the median 1171 level. Under the California Plan, much of it would
not be available at the 1147 median. This would reduce the number of years that known
spawning habitats would be available to the fish, which may adverselyaffect the combination of
conditions needed to provide for recruitment. Critical habitat constituent elements for spawning
habitats would be compromised more often under the California Plan. These habitats would not
be lost permanently, but would be unavailable more often. '

Defining the Echo Bay spawning area as between 2013 and 1181, both the no-action and
California Plan alternatives have significant adverse effects to water levels at the known
spawning area. Under the no action alternative, the 1171 median is 9 feet below the bottom of
the area, and there will be less than 50% of the time that the area would be usable, However, the
area around the point to the east would remain partially available since the elevation goes to
1148. The situation for the 1147 median of the California Plan is that the known spawning sites
would be available far less than 50% of the time with the eastern end availability pethaps at 50%.
For the 10™ percentile under the no-action aliemative, the level is reached in about 2010 and for
the California Plan in about 2007. This means that water levels will be lower sooner and this
reduces the availability of known spawning habitats more often. '

Y
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Declining lake elevations due to ISC may also affect potential nursery habitats. Razorback
sucker larvae and juveniles use shallow waters in coves and other protected habitats for nursery

- areas. The waters here are warmer, and food resources more abundant than in deeper areas,
These shallows also have an advantage during rising water levels, in that if there has been
terrestrial vcgetatlon growing, inundation of the vegetat:on prowdes cover for small fish and
nutrient loading that benefits phyto- and zochianlcton and benthic invertébrates. The amount and
quality of nursery’ habitat is not known at most lake clevatlous With rediced inflows to Lake -
~ Powell as Upper Basin deplctlons increase, there may not be the satne level of equallzanon
opportunities to offset the greater drain on Lake Mead. That could result in a decrease i in the

- probability of rising spring water levels due to lower Lake Powell. water levels, resulting i 1n less:
opportunity to flood terrestrial vegetation.

A comphcatmg factor at yearly eIevati_ons near the bottom of the spawning habitats is the usual
pattern of falling lake elevations during the spring months. The mediar and 10" percentile
figures are based on end-of-year figures, and data from Reclamation show declines of as much as
3 feet in March with lesser decreases in February and April (USBR 1996). This trend of '
declining levels was discussed in the baseline. Therefore, even at acceptable md-of-year
elevations, spawning habitats may not be as available during the spawning séason, Because
additional water will be released from Lake Mead year round, during a surplus year the amount
of monthly drawdown may increase.

Razorbacks in Lake Mead, as well as in Lake Mohave and in the Upper Basin, show a high
.degree of fidelity to spawning sites. The same sites are used year after year by the population.
This trait has been used in Lake Mchave to assist in the monitoring of that population over the
last 30 years and to direct efforts to locate larvae. Spawning bars in the Green River are similady
targeted by Upper Basin researchers. Known spawmng areas in Lake Mahave are generally not
subject to the degree of water level fluctuations seen in Lake Mead, and in the Green River,
. cobble and gravel spawning bars do shift somewhat in response to changes in flows, so itis .
difficult to assess how far razorbacks will relocate to suitable spawning areas near known sites
that are not available in a particular year, A reasonable expectation would be that if suitable
habitat was available, it would be used. What is unclear is if suitable habitats are available’
adjacent to existing sites at the lower water elevations that will be seen in Lake Mead.
Razorbacks prefer gravel and cobble substrates, not ones with large amounts of fine sediments
that may be present at deeper lake elevations. Further, razorback adults spend the immediate pre-
reproductive season in shallow waters that are warmer and may provide benefits for sexual
maturation, feeding and other behaviors (SWCA 2000b). Lower water elevations may reduce or
eliminate those habitats in the vicinity of the spawning areas. There may be suitable spawning
areas along the southern shore of Echo Bay where it reaches the main part of the Overton Arm,
but fish have not been recorded using those areas (based on sonic tagging) for spawning at this
time. Under different conditions, there may be use, but data are not available. In Las Vegas Bay,
suitable spawning habitat in the vicinity of the existing area may not be as rcadily available due
to the topography of the site.
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Razorback sucker are long-lived fish, reaching 50 years of age. In the pre-development Colorado
River Basin, with its large yearly water leve] fluctuations, successful spawning and recruitment
likely did not occur every year. Water levels might be too high or too low at the proper time to
provide suitable spawning and nursery habitats. With long-lived adults, yearly success was not
as critical to the survival of the species. In the Upper Basin Rivers, razorbacks spawn on the
rising arm of the spring hydrograph (SWCA 2000b). Spawning times in the Lower Basin are

- earlier in the year, perhaps reflecting a difference in when suitable temperature and rising water
conditions were available. Recruitment of razorbacks to'the initial Lake Mead and Lake Mohave
populations took place at a time when reservoir levels were rising and non-native predator
populations were low. Rising water levels inundate vegetated shorelines that may be important
for providing food and cover for larval and juvenile fish. Rising water levelshave occurred over
the 61 years of record (excluding 1935-1 939) 15 times, for an average occurtence of once every
4.4 years. Over the last 19 years, a rise in the spring water levels in Lake Mead can be seen in
Table 10 for the years 1983, 1986, 1993 and 1997. The 1993 rise may correspond to the
recruitrnent of the four sub-adults captured in 1998. The Echo Bay spawning area was flooded
during the spawning season after having been dry the previous 2 years. We do not know if this
rise in water elevation was a critical factor to that recruitment event, but it is an anomaly that
should be considered. A smaller rise in water elevations is noted in 1986, which is before the
other young fish (the 7-10 year old) was perhaps spawned. The existing adult population was
thought to have been spawned between the early 1960 to 1970's (Sjoberg 1995), and there are
two large water level increases in that period. Aging of razorback suckers becomes more
difficult at older ages due to the numbers of false and incomplete annuli. Techniques to refine
aging estimates, especially those that do not require killing the specimen, are under review
‘(Holden et al. 2000) and may shed light on recruitment yeas. -

This discussion has two relevant points. One, that perhaps ascending water levels during the
‘spawning period is impartant for recruitment {perhaps through-providing nursery habitat), and
two, that.the opportunity for such increases is limited by normal reservoir operations, Even
historically, razorbacks likely did not have significant recruitment every year so conditions need
not be perfect every year, The number of years that lake levels start at acceptable levels and can
increase is reduced if the median water surface elevation for the lake is lower over time and there
are fewer years where water levels start out at an adequate level. With less water reaching Lake
Powell due to Upper Basin increased depletions, there is a reduced opportunity for equalization
between the twa lakes that reduces the opportunity for rising water levels in Mead. ‘The result is
that with the California Plan, there is a greater risk of not meeting the conditions for successful
recruitment than there is under the no-action alternative. Further, because the California Plan
drops the water levels sooner than under the no-action, researchers have less time to determine
what the important parameters are before the changes to water elevations become critical.

Overall, fish habitat within Lake Mead will be adversely affected by the lower lake elevations.
Depending upon topography of preferred habitat areas, there may be less or more habitats of
particular types available. Reduced habitats may result in crowding of razorbacks and non-native
competitors or predators into the same spaces. We know from literature reviews that there is a

Fowee
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considerable overlap in habitat use and preferences between razorbacks and non-native fish
species (Pacey and Marsh 1998). Competition for food and space may result in reduced growth
and health of individual razorback suckers.. Telemetry data indicate that razorbacks can be very
sedentary (Holden er al. 1999, 2000; SWCA 2000b) and may rest on the bottom for extended
perieds. The presence of other fish species, or crayfish, may cause them to move more often if
they are disturbed. This canaffect feeding and resting behaviors. Parasites such as Lernea may
be more prevalent in areas with.denser populations of fish to act as hosts. Declining water levels
will also.affect production of benthic organisms, aquatic plants and ofher important components
of the habitat (Ploskey 1983) to the detriment of the fish population as a whole. Given that both
important areas for razorbacks in Lake Mead are near existing recreational sites, shallower waters
in the area also concentrate the effects of boats and personal watercraft (which include noise
disturbances, and wake damage to shallow spawning or nursery habitats), risks to the area from
spills or releases of toxic materials and take by fishermen. -

Lake Mead has been designated as critical habitat for the razorback suékér. Constituent elemeats

_of water, physical habitat, and biological environment are all adversely affected over the next 50
~ years byboth the no-action and California-Plan alternative. The additional effects that result .

from the California Plan alternative cause greater effects over the short- and long-term and
increase the level of damage to the constituent elements, especially those associated with
spawning and nursery habitat availability and quality. '

The 1997 BO addressed the potential for razorback suckers to be transported from the river into
canals and other diversion facilities and to pass through dam turbines. Increased diversions by
Southern Nevada Water Authority at their Lake Mead pumping plant would occur during surplus
years. Sonic telemetry has not shown any use of the pumping plant area by the razorbacks in the
Las Vegas Bay area, so this risk may not be increased. If populations in Lake Mead expanded,
there may be cause to review this issue. Similarly, inareases in water going through the turbines
at Hoover Dam would not be expected to result in higher razorback mortality under present

conditions since individuals are not known to use the area. Additional information on
- distribution within the lake may change this; however, to date no concentrations of fish have

been found in the vicinity of the dam.
- Yuma clapper rail

Lake Mead has only recentiy been found to support clapper rails. Rails have been found in the

. Virgin River delta area (McKeman and Braden 1999) and in Las Vegas Wash (NDOW

unpublished data). Increased fluctuations of water levels overtime may dryup existing or create .
new marsh habitats, especially in the Virgin River delta. Parts of the Las Vegas Wash marsh
habitats supported by high water levels in Lake Mead may also be adversely affected. Depending
upon local conditions and the rate of change of water levels from year to year, there may be more
or less habitat available in any particuler year. Cattail and bulrush habitats can develop relatively
quickly if they are nearto existing marshes and both areas may continue to support habitat at
lower lake elevations if there are sufficient mud flats for cattails to colonize. If thereare
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significant yearly fluctuations that inundate newly formed marshes at the low water elevations,
replacement of affected habitats could be questionable in some years. As water levels decline,
cattail areas may be left on dry land and degrade. Depending on how fast the water levels
decline, new habitats may not be formed at the edges of old areas to preserve habitat availability.
This would result in a lack if breeding, feéding and sheltcring habitat for the rails.

South western wi iflow ﬂycarcher

Surplus criteria will lower the level ofLake Mead which may atlow willow ﬂyr:atcher habitat to
develop in the Virgin, Muddy, and Colorado river inflows. However, the amount, type, quality,
and longevity of this habitat will be in question depending on how much soil is exposed, the
quality of the soil, when draw downs occur, and how long habitat is exposed and/or inundated.
Hydrologic modeling conducted by Reclamation (USBR 2000b) predicts that Lake Mead
elevations will fluctuate between full level and progressively lower levels during their 50-year
period of analysis. Therefore, there may be a possible benefit from the proposed action, that by
lowering Lake Mead, willow flycatcher habitat will develop at the Colorado, Muddy, and Virgin
river deltas of Lake Mead. Yet, it is unknown how long this habitat will persist, if it develops at
all. Reclamaticn has already consulted on the loss of willow fiycatcher habitat within the
influence of Lake Mead and those birds via the 1997 BO and provided replacement habitat to
offset the periodic loss of this area. Thus, the willow flycatcher may obtain a temporary benefit
from having this habitat occasionally available and at worst would not be worse off than at
present if it is eliminated. '

Hoover Dam to Parker Dam

- Releases of water from Hoover Dam during a surplus year will be higher than in 2 non-surplus
year. This'would affect all species present in this reach. The amount of the increase would’

- depend on the amownt of surplus; estimated to be arcund 800,000 af during a Tier | year. This
would add. at most approximately 9% to the flows between Hoover and Parker Dams. Since
these releases would be for municipal and industrial uses, it can be assumed that equal amounts
would be released over the year to keep the MWD aqueduct full. This would mean an increase in
releases of up to 1105 cubic feet per second (cfs) into Lake Mohave. Water levels in Lake
Mohave may increase slightly, but there would not be meaningful changes since water would be
released immediately to provide for this flow downstream. Water releases from Davis Dam are
made to provide downstream demand and generate power. Thus, flows vary significantly over a
24-hour period. 'Water levels in the reach from Davis Dam to Lake Havasu may increase slightly
or be at higher levels for longer periods. The specific release patterns are not detailed in the
DEIS or BA. This change may be more noticeable in the winter low flow period when releases
vary between 4,000 and 14,000 cfs over a day than the high flow periods when releases vary
between 10,000 and 27,000 cfs (USBR 1996). Higher or more sustained high flows in the Davis
Dam to Lake Havasu reach will result in higher water velocity in the main channel, and perhaps
more movement of sediments within the unarmored sections of the river bed-that may result in
more scouring and channel deepening. Much of the upper end of this reach is armored and the
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- channel is at equilibrium. Further downstream there is still considerable bedload and equilibrium

bas not been established. Anything that deepens the river channel will also affect the water level
in marshes and backwaters as well as groundwater in the floodplain. Higher flows may also
provide better circulation of water within the backwaters and marshes found along this river

reach. Benefits due to refreshing flows may be negated if the river channel deepens, dropping the

water level for these habitats and causing degradation. If new flow release patterns have greater
fluctuations, greater oscillation of water elevations in the channel and backwaters will result,
This effect would be attenuated as the water moves downstream towamnd the head of Lake Havasu
but the attenuation may not occur as quickly, Maintaining oscillations causes shallow habitats to
dry out and be temporarily lost. :

Bonytail chub and Razorback sucker

Razorback sucker populations in this reach of the river are increasing, probably because of fish
moving up from Lake Havasu. Mueller (2000a) has reported young adult razorbacks schooling
with the adult flannelmouth suckers in this reach. Spawning has not yet been documented, but is
likely as the young stocked fish mature. The flannelmouth population here has recruitment, and

it is not known if the factors enabling that recruitment will alse provide for razorback

recruitment; however, there is a différence in spawning times that may be significant since
razorbacks spawning earlier than flannelmonth suckers (Mueller 2000b). Razorback spawning
and nursery habitats may be disrupted due to changes in flows and fluctuations, with losses to
eggs and young fish. Drying of backwaters also interferes with adult cover and feeding since
benthic areas are dried and inundated repeatedly which may reduce benthos and amount of time
to utilize these resources. :

Over time, as the Lake Havasu bonytail population increases, these fish may move into the reach
between the reservoir and Davis Dam and be subject to the same effects as razorbacks. Wild
bonytail chub were captured in this reach (USFWS 1990) until the 1970's and may be expected
there in the future. There is no information on spawning habitats for the bonytail i the LCR
outside of the reservoirs, 5o it is not clear if there could be effects to spawning in this reach
during the 15-year project period. :

Surplus water would be removed from the system at Lake Havasu, and effects to the TEServoir
elevations are not expected. Because the MWD aqueduct currently runs full with unused .
apportionment and other waters, the removal of surplus water via the aqueduct is not expected to
increase the risk to fish of being transported out of the river to California because there is no
increase in diversion. If the aqueduct is not filled by MDW apportionment and sumplus, then
there may even be a decreased risk to fish entrainment; however the project description has the
aqueduct full. = Increased diversions to Arizona of surplus water do increase the risk of fish being
transported into the CAP canal. This may not be significant for razorback and bonytait until
populations in the lake increase. '




Biological Opinion: Interim Surplus Criteria}Califomié.éiA Plan ’ 42

Yuma clapper rail

Marshes are equally susceptible to water oscillations and nesting clapper rails can only tolerate
fluctuations that do not drown out nests. The primary clapper rail populations in this reach of the
river are at the bottom end at Topock Marsh and Topock Gorge. Water level oscillations are

- generally flattened out by the fime waters reach these areas, and the Marsh is protected from river
effects by inlet and outlet structures. Effects to rail habitat in those areas are not expected to
occur. Rails in the Laughlin Bay area, nearer to Davis Dam, may be subject to greater
fluctuations and effects from daily oscillations and habitats may become less usable due to the
fluctuations. Increased oscillations affect the availability of food and cover for the rails.

Southwestern willow flycatcher

Effects to the willow flycatcher habitat in this reach are not expected to be significant since
groundwater levels are not expected to change unless there is additional channel incisement. If
that does occur, there could be changes to groundwater tevels that would affect npanan habitats
and thus degrade willow flycatcher habitat,

Parker Dam to Imperia;’ Dam |

Normal water releases below Parker Dam would not be directly affected by surptus water
releases unless some of the designated surplus is being used by a diverter in this reach. Under
Tier 1 and Tier 2 releases, there is some availability of water for agricultural purpeses and most
of the major agricultural diversions are below Parker Dam. Since the ISC is primarily a tool for
providing water to MWD, it is not likely that large amounts of water for agricultural uses will be
available to cause an increase in river flows.

What will be affected by the ISC will be the probability of flood control and space building
releases from Hoover Dam. Space building releases are-those which provide the necessary
amount of storage space that needs to be available in Lake Mead at certain times of the year.
Currently, Reclamation attempts to match up contracted water releases with the need to maintain
storage space, but higher than requested flows are sometimes needed to provide for required
space. Since Reclamation cannot release water without a beneficial use, these excess releases are
destined for some use within the system. The volume of Lake Mead needed for fiood control
will be within the area defined as containing the surplus under the California Plan, so what would
have been space building releases will become surplus reteases. Releases in excess of 19,500 cfs
below Parker will be reduced 0.9% (13.9 to 13.0%), which is actually a 6% reduction from the no
action under the California Plan over the 2000-2015 period and 1.8% (19.7 to 17.9%), which is
actually a 9% reduction from the no action under the 2016-2050 period. The probabilities of
such flows is not high even without the ISC so the reductions are more significant to the river
environment than may first appear. Flood release criteria start at 19,500 ¢fs and go up to 73,000
cfs. Reclamation attempts to release these higher flows in concert with downstream water nieeds
s0 Mo “excess water is put into the system. Flood control releases also provide for diversion of
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water by water contract holders along the system. Thus, even at higher flood control releases, the

. river does not see uniformly high flows and determining the effects to the system of a reduction

in the probability of those flows becomes very difficult. There are some general observations of
the effects of hlgher flows thax can prowde 1n51ghts for the analysis, :

At relatively lower high-flow levels, there is a change in velocity and pattem of releases. There
may be fewer hourly or daily oscillations due to the need to not back up water in the system,.
This causes changes to bedload transport and channet ammoring/equilibrium. Erosion and
deposition patterns experience local changes. Higher water levels provide additional water

- exchange to backwaters and marshes and sustained high flows increase groundwater levels near
the river channel. If these flows occur at the proper time of the year for cottonwood or willow
seeds to be presmt then regeneration of native dparian pianits may occur in saturated soils.

At very high flow levels, because of the effects of past channelization, the effects to the river

- ecosystem are generally adverse. Very high flows cause significant channel degradation and’
aggradation that may reach several feet. In lowered channel areas, backwaters and marshes are
dried out and degraded. Groundwater levels in these areas decline as a result. In aggrading
areas, marshes and backwaters may be filled and lost but groundwater may rise under the
floodplain. This phenomenon was noted in the 1980's and early 1990's high water events.
Although high-flows were characteristic of the pre-development Colorado River, the
maintenance of the managed river prevents the beneficial effects to habitat replacement and
recreation from high ﬂo ws from operating,

Bonytail chub, Razorback sucker, Yuma clapper rail

Under the ISC, there will be fewer high level flood releases, but the range of water levels that

- would occur will not change (as shown by the unchanging 90" percentile line). Within the US
reaches of the river, there will be fe wer opportunities for both lower high flows and higher hi gh
flows, thus there.will be benefits (in terms of fewer destructive flows) and adverse effects (in . ..
terms of lower beneficial flows) as a result. For razorbacks, bonytails (once the population is
established here), and clapper rails in this reach, there will be effects to habitat quality and
quantity. Lower frequency of beneficial flood flows may result in reductions of water quality in
backwaters as there is less opportunity for movement of water through them. This affects the
quality of fish habitat, and the habitat for prey items of the clapper rail. The number of damaging
floods may decrease, thus reducing the deposition of large amounts of sediments in backwaters
that cause them to dry up. Less channel degradation from the high flows may also protect
existing backwaters by protecting water levels that support them. Because of the magnitude of
these changes, the effects to these species are not significant, however, this is predicated on the
fact that the nomal flood cycles have already been severely impacted by past actions.

Southwestern willow flycatcher

For willow flycatchers, the effects of ISC in this reach involve groundwater levels. Higher river
flows during space-building or flood control releases translate into higher groundwater levels
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under the floodplain during those time periods. This provides more water and moist soils for
riparian habitats and when they occur there are benefits to the trees and shrubs that may influence
the suitability of these habitats for willow flycatcher breeding in those years. Lingering benefits
to riparian vegetation may last past the decline in water levels if trees became better established
and able to cope with drier conditions as a result. Because these higher than normal flows will be
more curtailed under the ISC than at present, any beneficial effects would be reduced in scope
‘until Lake Mead elevations recover from the additional releases.

Imperial Dam to Soi:therb; International Border

Normal water deliveries past Imperial and Morelos Dam will occur as a result of this project.
Reduction of flood flows from the Colorado River, which are currently reduced as a result of
damming, are expected to be reduced even further, but at an insignificant amount (about 5%).
This reduced percentage is not expected to have any noticeable change to habitat for the clapper
rail or the willow flycatcher. ‘Flood flows entering the Colorado River from the Gila River will
not be affected from the proposed action and these exercise greater effects on this reach of the
river.

Applicable Conservation Measure& Jor ISC

As part of the proposed action, there are several conservation measures designed to reduce the
adverse effects of the proposed action on listed species. For the ISC, the species of special
concern is the razorback sucker. The conservation measures have been listed previously in this
biological opinion. The effects are discussed in this section.

Continuing and expanding the ongoing research onthe Lake Mead razorback population will
assist in the survival and recovery of the species by answering questions about the recruitrment
and the events that may be controiling it. Providing for recruitment is the primary focus of
razorback sucker recovery efforts. While in some portions of the historic range of the species
flowing rivers remain, much of the habitat in other portions of the basin have been modified by
dams. Adult razorback sucker populations do well in reservoir situations and, if factors that
provide for recruitment to those populations can be identified, these reservoirs could make
significant contributions to recovery. -

Reclamation would use its discretion under existing programs to provide rising water levels
during the spring in Lake Mead. Research into razorback recruitment needs to have years of
rising water levels during the spawning period to assist in defining physical conditions during
recruitment events. This effort to provide rising water levels may also offset to some extent the
foreseen decrease in lake levels and number of rising water level years attributed to reduced
inflows to Lake Powell from the increased uses in the Upper Basin.

Although Lake Mohave is not expected to be affected by the proposed ISC or 4.4 Plan,
Reclamation will continue to operate Lake Mohave water levels for native fish conservation.
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This will provide ong term protection for the native fish propagation programs ongoing in Lake
Mohave. These programs provide for the maintenance of genetic variability in the species that is
needed for reintroduction and augmentation programs throughout the range of the species.

Loss of spawning and nursery habitat due to lowered lake elevation reduces the potential for
recruitment by reducing the available physical habitat. Therefore, Reclamation will minimize the
effects of that loss after years when the ISC would cause the lake elevation to be below 1160 feet
by collecting wild born larvae the next spawning season after the event, rearing them to stocking
size-(25 em), and returning them to the lake as sub-adults. These individuals would be tagged 1o
distinguish them from the wild-born and recrnited members of the population. Because of the
uncertainty about numbers of recruitment events and the number of fish that result from such, the
number of fish that might be lost camot be quantified. Further, these losses of habitat make it

. more difficult for the research effort to study recruitment events because some critical featire

may be lacking or reduced below viable levels. However, the population augmentation proposed
by Reclamation would increase the number of potentjal spawners in the future, which would
benefit the population and assist in monitoring. These additional sub-adults may actually
augment the population in Lake Mead, provided that more fish are stocked than what would have

_ recruited naturally. The Lake Mead and Lake Mohave razorback populations have been

separated for 65 years and using Lake Mohave stock for these repatriations is not likely to have
any.adverse effects to the genetic variability or special adaptations in the Lake Mead fish.

Complete loss of spawning habitat in more than 2 consecutive years is not anticipated for the
proposed action. Based on existing data, below the 1130 level most of the known spawning
habitat is out of the water, resulting in displacement of spawning aduits from the known
spawning area. With the ISC, although reduced lake levels are anticipated, Reclamatiori does not
believe that the effects of ISC would be severe enough to cause lake levels of or below 1130-to
occur greater than 2 consecutive years, and therefore we did not include this case in this analysis.
If this situation were to occur, it would be considered an effect of the action not considered in-
this biological epinion. '

4.4 Plan

- The implementation of the change in point of diversion for the 400,000 af of water under the 4.4

Plan will not affect overall releases from Hoover Dam, however, the timing of the releases will
be different, Agricultural releases vary seasonally more than M&I uses therefore, as with [SC
releases, it can be assumed the changed releases will be equalized over the year. This will resnlt
in a change of up to 552 cfs in Hoover Dam daily release lev'_cls. Summer releases may be less
than under current conditions (because normal summer releases are high) and may be higher
under the winter conditions (when releases are generally lower). Effects to the reservoir and
river levels above Parker Dam are therefore going to be seascnally different and, due to the actual
size of the change, difficult to detect in this reach. Below Parker Dam is where the effects of this
change will be most apparent. These effects will occur over time, as the amount of water
diverted at Lake Havasu is ingeased. This increase is seen in 20,000 af yearly increments.
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‘The DEIS and BA contain tables showing the decrease in water levels for groundwater and river
elevations based on the change in point of diversion below Parker Dam. The model results are
based on 100,000 af increments of the total 1.574 maf that could have a change in point of
diversion as part of the MSCP. The 400,000 af is a portion of this total and is the only part
analyzed here. ' : .

Parker Dam-imperial Dam
Bonytail chub, razorback sucker and Yuma clapper rail

Because of the seasonality of normal release levels, Reclamation has evaluated three release
patterns (April, August and December). The greatest effect, as weil as the greatest potential time
for adverse effects to occur to razorbacks and clapper rails, was in the April time period. The
change in point of diversion for 400,000 af of water will result in the loss of 35 surface acres of
open water in the main channel, 17 surface acres of open water in backwatefs and 28 acres of
emergent vegetation in backwaters. These losses would occur incrementally over the
implementation of the transfers, These losses would eliminate that amount of habitat from the
system. '

Changes in flows and water surface elevations resulting from those flows can affect habitat
values for razorbacks and any future bonytail population. Increased fluctiations can strand fish
or expose spawning areas causing death of eggs and just hatched young fish. This area is critical
habitat for the razorback sucker, and changes to constituent elements of water and physical
habitat are expected to occur due to declining water levels. Declining water levels force fish into
deeper water where there may be less cover and protection from predators. Exposure of shallow
areas also reduces the benthos and may affect the ability of fish to feed and rémain healthy.

_ Shallow waters also become very hot in the Colorado River, and reduced water quality may make
preferred backwaters less able to support fish over the entire day or even the season.

Clapper rails nest and feed in shallow waters. They do not prefer areas with wide fluctuations,
which damage nests and-potentially injure eggs and young birds before they leave the nest within
48 hours of hatching (Rosenberg er al. 1991). Fluctuations may also make some habitats more
susceptible to terresirial predators. Shallow water is crucial for feeding, and clapper rails do not
dive for prey. Depending upon the slope of the backwater or shoreline area, wide fluctuations
may significantly reduce potential feeding habitats or make prey more difficult to catch.

Effects to razorbacks and clapper rails from the 4.4 Plan water transfers below Parker Dam are
more significant than the changes in the same reach caused by ISC. The future reintroduction of
bonytail chub to this portion of the LCR would also be affected if habitats were reduced or
compromised. Additionally, one of the most successful rearing areas for bonytail is the High
Levee Pond on the Cibola National Wildlife Refuge. The pond is kept filled by the adjacent
river, and reductions in river elevation have an effect on this pond’s water level. Reductions may
have adverse effects 10 production of food resources and changes in water quality that affect

e

PR,




Biological Opinion: Interim Surplus Criteria/California- 4.4 Plan 47

health and growth of the fish present. Considering the difficulties that have been plaguing the
bonytail reintroduction program, compromising the ability ofHigh Levee Pond to contribute to
the survival and recovery of the bonytail may reduce the ability of ongoing programs to meet
their goals. .

Southwestern willow flycatcher
Between Parker and Imperial dams, approximately 21,218 acres of riparian habitat

(cottor_xwood/wiligw types L, IL 111, IV, and saltcedar types 11 and IV) exist which have the
structure to be, or devetop info willow flycatcher habitat (USBR 2000a). Reclamation (B.

" Raulston, USBR, pers. comm.) indicates that all currently suitable habitat (1570 acres in 15 study

areas) has been identified and surveyed for willow flycatchers.

The change in points of diversion (less water traveling between Patker and Imperial dams) will
cause a drop in groundwater levels of 1.55 feet or less. It is uncertain how this drop in '
groundwater will affect existing occupied and potential willow flycatcher habitat. Experts agree
(McKemnan and Braden 1998, Sogge ef al. 1997) that moist soils and standing water are

important micro-habitat components of willow flycatcher nesting habitat, and are present at all

occupied habitat between Parker and Imperial dams (Table 12). Moisture in the soils likely
benefits the distribution, abundance, and success of willow flycatchers at a site by providing the
proper humidity, ground cover, solar protection, and/or insect populations for food. In-addition

to soil moisture problems, newly established cottonwood and willow stands (classified as types V'
and V1) would also be adversely affected due to their recent establishment and shallow roots.
There are 46 known acres of this type V and VIhabitat which are expected to be influenced by
the proposed action, '

As a result of the proposed project, Reclamation (2000a) estimates that 372 acres of occupied
witlow flycatcher habitat could lose its moist soils. This could occur at 11 of the 15 study areas
(Table 12). The BA assumed that the gross plant composition (cottonwood and willow trees) in
occupied habitat will be affected by any change in groundwater level due to the groundwater
table being relatively high in these areas (which is why moist soils are present). The changes in
soil moisture will not occur immediately. Rather, it would likely occur at some point throughout
the life of the project. Therefore, it is uncertain when a change may occur. But if moist soils are
removed from the site, we expect this change will affect the distribution, abundance, occupancy,
prey base, and breeding success of nesting willow flycatchers.

The potential impacts of the project and risk to the willow flycatcher are significant because a
large proportion of the currént willow flycatcher population along the L.CR and nearly all the
sites and birds between Parker and Imperial dams wiil be affected, In 2000, there were a total of
45 pairs along the LCR below Hoover Dam. Thirteen of these 45 pairs exist between Parker and
Tmperial dams, and 9 of these 13 resident willow flycatcher pairs could lose moist soils in their
nest areas. Therefore, 20 percent (n=9) of all the pairs (n=45) below Hoover Dam and 70 percent
(9/13) of all pairs between Parker and Imperial dams could be negatively affected by the project.
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Additionally, 11 of the existing 15 areas where suitable habitat exists could be rendered partially
or completely unsuxtable

Droppmg the groundwater level is also expected to delay willow flycatcher recoveryand cause
recovery to be more difficult by further degrading potential riparian nesting habitat in the
Colorado River floodplain. Groundwater levels have already been dramatically lowered along
the floodplain, thus some mature existing plants (salt cedar, mesquite) are not expected to show
any detrimental effects {rom the project due to their deep roots being established. However,
cottonwoods and willows are most susceptible to changes in groundwater elevation.

Reclamation estimated that there are 5,404 acres of potential willow flycatcher habitat between
Parker and Imperial dams that could be influenced by the drop in groundwater level. The nature,
extent and timing of effects is difficult to determine. For some areas with established vegetation,
the effect may be on the ability to sustain or develop moist soil conditions. Depending on how
long the drop in groundwater takes, plants whose roots are barely established in groundwater may
also be affected if the water escapes their reach.

It is clear than contlnumg to drop groundwater levels in-the ﬂoodplaln further reduces the ability
to restore these 5,404 acres to suitability for nesting willow flycatchers. As described above, _
nesting habitat is dependent upon the density, vigor, structure of plant species and microclimate
of sites, High groundwater levels are a key component of healthy and expansive riparian habitat
for willow flycatchers. Continuing to drop groundwater levels reduces the restoration potential
of this acreage and moves a large amount of habitat further away from suitability and eventual
recovery. As stated in Reclamation’s analysis in their BA (2000a); “although this habitat is
unsuitable at this time, it could be improved with appropriate management in the future,
Therefore, the proposed project will continue to degrade what is already a poorly functioning
ecosystem along the LCR below Hoover Dam.

The Colorado River is an importe.nt location to maintain the distribution and abundance of
breeding willow flycatchers, because it is the common thread between five states (Arizona,
California, Nevada, Utah, and Colorado), other rivers/populations (Pahranagat, Muddy, Virgin,
Gila, Bil] Williams, Big Sandy, and Santa Maria rivers). Itis a central geographic location for a
breeding habitat and as a migratory cormidor allowing birds to reach other portions of the range.

The primary effects to the willow flycatcher from Reclamation’s ISC and 4.4 plan are from

R lowering groundwater levels between Parker and Imperial Dams. Lowering of groundwater

levels may remove the moist soils undemneath occupied willow flycatcher habitat (372 acres),
thus changing micro-habitat qualities at. 70 percent of all the occupied sites between Parker and
Imperial dams. This loss of moist soils could lead to a decrease in the occupancy, distribution,
success and/or abundance of nesting willow flycatchers. Lowering the groundwater between
Parker and Imperial dams may zlso reduce the quality of thousands (5,404) of acres of
“potential willow flycatcher habitat in the Colorado River flocdplain by degrading, modifying,
and fragmenting this habitat even further from its already poor condition.
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The effects from the change in point of diversion on occupied and potential willow flycatcher
habitat, for all practical purposes, will be permanent. As a result of the proposed project,
recavery of these habitats {o willow flycatcher suitability will be delayed even longer, cause
recovery to be more difficult, and further degrade the lower Colorado River ecosystem.

Applicable Conservation Measures for 4.4 Plan

The loss of potential spawning habitat in the mainstem from the reduction in river flows is
difficult to measure. Considerable areas of gravel bars exist and, with changing flows, erosion
and deposition events will be affectéd as well, The existing razorback poputation in the affected
reaches is very low, and spawning and nursery areas are not used to capacity by the existing
population. Assuming the survival figures for razorbacks stocked into Lake Mobave are similar
to those for the river, the 50,000 fish stocking commitment under the 1997 BO would result in a
population of 17,000 adult fish. The stocking of 20,000 sub-adult razorbacks below Parker Dam
would provide for a larger and more robust population in this reach. The additional 20,000 would
bring that to approximately 24,000 adult fish. This larger population may be more efficient in
fully utilizing available habitats and provide for more effective monitoring and management
actionts in the future. = ' s i

Replacement of 44 acres of backwater and marsh habitats will offset the physical losses expected
to those types of habitats from the change in point of diversion of 400,000 af of water and flood
flow changes from ISC. These new habitats would be in place within 5 years, before adverse
effects of the water transfers would be anticipated. Specific locations for the new habitats is not
known at this time, but will be located in the LCR. There would be no net loss of habitat,
however, existing habitats would be smaller and perhaps less suitable as a result of the lower
flows and those effects are not offset by the new or restored habitats. These new areas would
have to be designed so as not to be adversely affected by the future flow reductions that could . -
render them unsuitable, These habitats will be used by razorback, bonytail and clapper rails.

The bonytail initiative is directed to capture more wild bonytail forinclusion in the broodstock
and it’s importance cannot be understated. Qur ability to capture such fish would be enhanced by
understanding their behavior in the wild. We know that some stocked fish have survived to -
adulthood and been captured with wild bomn fish. Increasing our opportunities to locate and
capture fish to maintain the genetic integrity of the species benefits both survival and recovery.
This measure offsets effects to future potential bonytail spawning in the Davis Dam to Parker
Dam reach and the Parker Dam to Imperizl Dam reach of the LCR. The option to fund
operations at Achii Hanyo Fish Hatchery instead of capture wild fish is equally valid for bonytail
conservation. There is a bottleneck in rearing bonytails to stocking sizes that must be addressed
for ongoing and future augmentation and reintroduction efforts to be successful.

For the willow flycatcher, the extent to which the proposed action will result in the loss of
nesting habitat components between Parker and Imperial dams has been estimated using models
and assumptions about effects to moist soils from declining water levels. This is further
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confounded by the long term implementation of the project (20-25 years) and the possibility that
adverse effects may be seen only decades from now or possibly not appear at all, Should adverse
effects never occur from the water transfers, the conservation measures propoesed are expected to
provide benefits to the willow flycatcher in the form of 372 acres of new habitat. I effects begin
10 appear, the monitoring and management strategy is expected to identify and reverse the
problems associated with the loss of soil moisture in occupied witlow flycatcher habitat. Should
even these management efforts fail, additional habitat development will occur, with a maximum
of 1116 acres of new habitat provided, to reduce and minimize the effects of habitat loss from the
proposed action. '

e ard

* Because of the uncertainty in our knowledge of how to create habitat that will be occupied by

willow flycatchers, and the uncertainty inherent in modeling of effects to soil moisture, the -
Service believes it is appropriate to also include a *worst-case scenario as part of the incidental
take statement. In the “worst-case scenario, all 372 acres of occupied habitat are lost. We do
not expect that, if the conservation measures are implemented, this would happen, but in inaking T
the assumption, are providing an option to cover any take that mi ght occur, o

e .
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The Service supports using the status of the LCR pbpulation below Lake Mead to determine

- which Tier Two conservation measures to implement. As indicated earlier in this opinion, this

population is considered the least stable of all southwestern willow flycatcher populations -
{Lamberson et al. 2000) and must be improved. Additionally, recovery of the flycatcheris likely
dependent upon increases in the number of flycatcher pairs, and proper distribution of breeding
flycatchers. Thus, the LCR is important for the overall stability of flycatcher populations
throughout its range. ' ’

The proposed conservation measures provide the road map, but not the details to implement an
appropriate decision-driven monitoring and management strategy. For Reclamation and the
Service to assure a mutual understanding of how the monitoring and management strategy will
occur and when certain benchmarks are reached, our agencies need to agree to established
standards and terms. - '

Direct and Indirect Effects: Delivery Areas -

- Defining the magnitude of indirect effects in the delivery areas does not require that the proposed

action be the only causative factor in those effects, only that it be a factor. We urderstand that
Reclamation and the applicants do not concur with our determinatjon that the proposed actions
may contritute to growth. However, we believe that these effects need to be mentioned in this
BO. Given the level of existing growth that depends upon the presence of Colarado River water,
and the documented future growth, there is a likelihood that these effects will exist.
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I8C

There should be no direct effects of the [SC to areas outside of the river channel and 100-year
floodplain of the Calorado River and its reservoirs. There will besindirect effects of providing
this surplus water to the water delivery areas in the three states. :

 The area ‘of Colorado River'water use in Nevada i is contained within Clark County. Thare Is an-.
ongoing Habitat Coiiservation Plan (HCP) (Regional Environmental Consultants 1995) that
covers urban and suburban growth in the county that would address any develoPmental indirect
. effects of the additional surplus water provrded for Nevada. -

The Central Arizona Project (CAP) is the llkeiy sole beneficiary of surplus water in Arizona. -

The majority of the CAP construction and operationhas completed consultation under the ESA
and the remaining portions are under consultation at this time. Providing surplus water over the
15 year pertod will increase the certainty of supply, as it is likely that Arizona will store much of
the water it obtains to make up for post-2015 shortage year deliveries. Havingthis water in’
storage will provide respite for native groundwater supplies at those times since pumpmg needs
would be reduced during shortage periods.

Californta is the primary beneﬁciary of the ISC. As noted in the BA, the surplus water is not
additive over the amount of water currently available for municipal and industrial use, but it will
ensure that current amounts do not decrease markedly in the future as they otherwise may have
without the ISC. As such, surplus water may be viewed as serving the future growth that
depends on maintenance of the current levels of water supply. Significant portions of the
southern California delivery areas are already covered by existing HCP permits, and any growth
in those areas will be authorized through those HCP permits. In other portions of the water
delivery service area, HCPs (Riverside, Coachella Valley, the San Diego Multip]e Habitat
Conservation Program and Multiple Species Conservation Program North) are in preparation and
are anticipated to be permu:ted within the next 3 years (in approximately 2004). Effects to listed
species in the agencies’ service areas would be covered by existing and develomng HCPs and by .
other plans and consultations for projects in those service areas.

4.4 Plan

Only California is affected by the 4.4 Plan water transfers. Effects to MWD and SDCWA
service areas would be covered by existing and developing HCPs and other plans and
consultations for projects occurring in those service areas. Effects to the ID service area are
being addressed in a HCP and EIS/EIR currently under development. The CVWD has begun
discussions with the Service on effects in their delivery area which will be addressed by a
separate HCP or by participation in the Coachella Valley Multiple Species Habitat Conservation
Plan. The IID’s and CVWD’s efforts will cover effects to the clapper rails and desert pupfish at
 the Salton Sea that result from the proposed action. If the IID and Coachella Valley HCPs are
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completed as anticipated, we do not expect that this action will lead to effects on species that
have not already been authorized at a regional level.

Interrelated and Interdependent Actions

Interrelated actions are part of the proposed action that depend on the action for their
justification, and interdependent actions have no independent utility apart from the proposed -
action. The Service has not found any actions that qualify as interrelated and interdependent to
the ISC and water transfers. The remainder of the 4.4 Plan not included in this consultation is
more propetly considered under cumulative effects and future Federal actions o be subj ect to
future consultation. : : o

Effects to constituent elements of designated critical habitat for the razorback sucker include.
changes to water quality and quantity and loss of physical habitat used for spawning, nursery -
areas, feeding and sheltering areas. The ISC will adversely affect the availability of known
spawning habitats in Lake Mead through lowering the water levels that may leave these locations
less available in significantly more years than under the no-action alternative, Shallow waters
near the known spawning habitats that provide nursery areas would also be unavailable at these
lower water elevations. The conservation measure for rising water levels would offset some of
these effects. Unless the water levels go to below 1130, it is not expected that spawning and
nursery habitats would completely be lost in any year or subsequent year. Water levels caused by
ISC below those levels for over 2 consecutive years are not considered part of the proposed
action under consultation, ' o

Changes to flood flows downstream of Parker Dam due to the ISC would reduce water quality in.
backwaters, which affects the usability of these areas for feeding and sheltering as well as for

- nursery areas. Losses to backwaters from the 4.4 Plan would be offset by the creation of new
areas Under the conservation measures, thus there would not be a loss to constituent elements of
physical habitat and water quality. However, the effects to spawning habitats in the main channel
from the reduction in flows is not covered by the replacement habitat. Additional augmentation
of the below Parke Dam population will offset some of the effects to spawning habitats.

V. CUMULATIVE EFFECTS

Cumulative effects include the effects of future State, Tribal, local, or private actions that are
reasonably certain to occur in the action area considered in this biological opinion. Future
Federal actions that are unrelated to the proposed action are not considered in this section
because they require separate consultation pursuant to section 7 of the ESA.

The size of the action area for this consuitation precludes having detailed discussions of the
actions likely to occur in the foreseeable fiture. We can, however, discuss in general terms the

I
Cumulative effects include the effects of future State, Tribal, local, or private actions that are
reasonably certain to occur in the action area considered in this biological opinion. Future
Federal actions that are unrelated to the proposed action are not considered in this section
because they require separate consultation pursuant to section 7 of the ESA.

The size of the action area for this consuitation precludes having detailed discussions of the
actions likely to occur in the foreseeable fiture. We can, however, discuss in general terms the
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types of activities that are likely to occur, based on continuation of existing sctions and likely
future development.

The primary cumulative effect to the LCR and its floodplain is the continuing diversion of 7.5
maf each year by the three Lower Basin States. Data provided by the States for the DEIS show
the intent is to continue taking their full apportionments each year for the foreseeable future, The
proposed depletion schedules and immediate need for this waterto support existing development
make these diversions a reasonable certainty. Uses for water along the river for M&I and
agriculture, with their respective return flows, will continue to affect water quality in terms of
salinity, selenium levels, nutrient loading and changing flow levels. Larger changes in river
flows result from the major diversions to the use areas away from the river where no flows retum
at all. Because this 7.5 maf of water is removed from the system, it does not back up behind the
dams requiring more frequent flood releases and preciudes the natural hydrograph from '
occurring. Natural river processes of meandering, marsh and backwater creation and destruction,

- and development of riparian areas are largely precluded. Because the river channel must act a5 a

conveyance structure and not a natural river, these natural processes must be precluded from re-

~ developing riverine habitats as was the case before diversions took the water.

Water levels in Lake Mead are si gnificantly affected by increasing depletions from the Upper
Basin. Some of these depletions are baseline, having completed section 7 consultation. Some
are not, but may also have a Federal nexus and be subject to individual consultation so do not
qualify as cumulative actions for this analysis. Other depletions may occur based solely on State
use of its apportionment and are cumulative in nature. Information is not available to separate
the three types of future depletions for this consultation. Because of Reclamation’s modeling
inputs, the cumulative effects of these actions have already been included in the effects of the
action. - This consultation may represent the first time effects to Lake Mead are correlated with
new depletions in the Upper Basin and how this issue is addressed in the future is unclear.

The MSCP for the LCR has completed a list of cumulative actions along the river and 100-year
floodplain for their EIS development (Ogden 2000). The cumulative effects for ESA are lik ely a
subset of these developed for NEPA compliance because of differences in projects and reguiatory
needs. This list includes many new housing developments, a landfill, bridges and roads, parks
and recreation facilities, wastewater treatment facilities, power plants, fish and wildlife
management actions, and other activities and is incorporated by reference. The effects of some

-of these projects is in the conversion of agricultural water uses to urban and suburban uses which

changes the delivery amounts and timing. However, because these may involve changes to water
service contracts, Reclamation may have some limited discretion, thus moving these changes to
future Federal actions. Again, the discretion is in the delivery of water to a designated location,
not in the actual diversion of that water from the river. ' '

Within the three-State action area, urban and suburban development is going to increase. The
limitation on water supplies from the Colorado River may eventually have an effect on this

~growth, however, we do not know when or how this will occur since there are a variety of other
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water sources available for use. Effects to endangered or threatened species in these areas may
require future HCP development in areas where such programs do not currently exist.

The in-state components of the 4.4 Plan may have effects to existing water supplies and uses in
California. The extent of these effects is not predictable at this time and will be addressed in
future compliance actions. There are also some concepts in the 4.4 Plan that will require future

~ Federal action and those will be handled under separate section 7 consuitation as appropriate.

These items include overruns, and delivery accounting methods

V1. CONCLUSION

After reviewing the current status of the bonytail chub, razorback sucker, Yuma clapper rail and

southwestern willow flycatcher, the environmental baseline for the action area, the effects of the
proposed actions including conservation measures, and cumulative effects, it is the Service’s
biological opinion that the proposed actions are not likely to jeopardize the continued existence
of the bonytail chub, razorback sucker, Yuma clapper rail, and southwestern willow flycatcher or
result in the destruction or adverse modification of critical habitat for the razorback sucker in the
LCR. ' : ' '

This conclusion is based on the level of adverse effects to the listed species and critical habitat
that remain after conservation measures included in the proposed action are implemented. For
the bonytail chub, provisions to enhance the broodstock and captive rearing facilitics may even
provide a nét benefit to this species. For the razorback sucker, provisions to study and potentially
assist recruitment events in Lake Mead will be important to future management of this species.
Additional augmentation of the population below Parker Dam, replacement of backwater habitats
lost, and the opportunity to maintain or enhance conditions in Lake Mohave for this species are
also significant to the finding. Significant adverse effects to constituent elements of critical

- habitat, especially in Lake Mead do not occur within the scope of the proposed action under

consultation. - Effects to Yuma clapper rails are largely negated by the replacement of marsh .
habitats lost to changing water levels due to the changes in points of diversion. Under the terms
of the conservation measures, effects to occupied southwestern willow fiycatcher habitat are
likely to be avoided, or lost habitat will be replaced. '

INCIDENTAL TAKE STATEMENT

Section 9 of the ESA and Federal regulation pui‘suant to section 4(d) of the ESA prohibit the take

. of endangered and threatened species, respectively, without special exemption. Take is defined '

as to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or collect, or to attempt to
engage in any such conduct. Harm is further defined by the Service to include significant habitat
modification or degradation that results in death or injury to listed species by significantly
impairing essential behavioral patterns, including breeding, feeding or sheltering. Harass is
defined by the Service as intentional or negligent actions that create the likelihood of injury to
listed species to such and extent as to significantly disrupt normal behavioral patterns which
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include, but are not limited to, breeding, feeding or shelteririg._ Incidental take is defined as take
that is incidental te, and not the purpose of, the carrying out of an otherwise lawfil activity.
Under the terms of section 7(b}(4) and section 7(o)}(2), taking that is incidental to and not
intended as part of the agency action is not considered o be prohibited taking under the ESA
provided that such taking is in compliance with the terms and conditions of this incidental take
statement. ' -

The measures described below are non-discretionary, and must be undertaken by Reclamation so
that they become binding conditions of any grant or permit issued to the applicants, as

_appropriate, for the exemption in section 7(0)(2) to apply. Reclamation has a continuing duty to

regulate the activity covered by this incidental take statement. If Reclamation (1) fails to assume

‘and impiement the terms and conditions or (2) fails to require the applicants to adhere to the

terms and conditions of the incidental take statement through enforceable terms that are added to
the permit or grant document, the protective coverage of section 7(0)(2) may lapse. In order to
monitor the impact of incidental take, Reclamation and/or the applicant must report the progress
of the-action and its impact on the species to the Service as specified in the incidental take
statement. [50 CFR §402.14(i)(3)) '

Amount or Extent of Take Anticipated

The Service has developed the following incidental take statement based on the premise that the
amount of take will not jeopardize the continued existence of these species.

Bonytail chub and razorback sucker

The majority of incidental take for the proposed action is expected to be in the form of harm
through habitat loss. The types of take likely 1o result from the implementation of the proposed

- action makes it unlikely that dead or injured individuals would be found. These species are’

generally wide-ranging, are rare in the system, and locating a dead fish in the Colorado Rin{ér is
extremely unlikely. ' ' :

Take of individual fish via diversions of ISC and 4.4 Plan water will occur. Fish diverted into
canals and pumping plants or going through the dams generally do not survive or retum to the
system. This type of take was addressed in the incidental take statement contained in the 1997
BO (USFWS 1997). ISC water taken by Nevada from Lake Mead would have an increased risk
for razorbacks. ISC water taken by Arizona from Lake Havasu would have an increased risk to
both razorbacks and bonytajl. Risks to entrainment below Parker Dam for razorbacks would be
reduced as less water was released for the IID to divert. The amount of this take cannot be given
in known numbers of fish since population sizes, locations of fish versus diversion sites and
amount diverted each year under these actions will vary. The one thing that can be said for
certain is that as populations of fish rise (from augmentation and ndtural recruitment), the risk per
unit of water diverted also rises. ' ' ' '
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This same situation for defining take was encountered in the 1997 BO. The incidental take
statement in the 1997 BO did not specify numbers of fish likely to be taken as a result of
Reclamation delivering water to the diversion points, but did provide figures under which take
would be considered exceeded. Take would be exceeded if 2 or mare bonytails and/or
razorbacks were found dead over the first 2 years of the S-year period covered. This level was
increased over time by 1 fish per 1000 stocked into the river or the reservoirs. That level of take
was not considered to jeopardize the species. If that level is translated to fish lost per unit of

water diverted, it comes out to 1 fish per 7.5 maf for the first 2 years. The figure decreases per - »31
unit water as populations increase. There have been no reports of any dead fish found to date.

Using the same rationale as in 1997, the Service anticipates that the Arizona and Nevada portions
of the increased water diversion, will increase the level of incidental take by 1 fish over the _
remaining life of the 1997 BO. Because California is not taking more water (since the Colorado _
River aqueduct will be maintained at present levels) there is no increase attributable to their ISC
water. For the 4.4 Plan, the increase in risk in Lake Havasu is offset by the decrease in risk at
Imperial Dam and no net change in take is expected from that established in 1997 for the period
to 2002, It is important to note that actual diversion of fish into the canals or pipelines is take o
attributed to the water users, not to Reclamation. _ '

I
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The Service anticipates that up to 35 acres of river channel habitat of razorback sucker wouid be
eliminated as habitat, causing harm through reduction in areas for spawning, nursery, feeding and
sheltering. Al razorbacks in these 35 acres would be taken. Loss of feeding, breeding and
sheltering areas will result in injury 1o individuals through loss of eggs and young fish from
stranding or reduction in available nursery habitats. ‘Reduction in feeding areas due to changing
water level effects on benthic organisms and detritus will adversely affect the heaith and growth
of individuals. Changes to water quality (especially oxygen and temperature) in remaining
backwaters due to the decreased flows may make the areas less usable to fish, and these habitats
have been shown to be very important for razorbacks. There is no net loss of acreage of |
backwater habitats due to the conservation measure to replace the 17 acres that would be lost at
400,000 af, but adverse physical effects 1o habitats due to decreased size and flow in existing
backwaters would continue even with the conservation measures.

There will also be harm to razorback suckers breeding in Lake Mead. Existing spawning and
nursery areas will be unavailable somewhat more often under the ISC than at present and this
may have effects on recruitment oppormumities. These issues have been discussed previously in
this biological opinien. The conservation measures included in the proposed action reduce the
amount of this take to the extent practicable, although the potential for take to occur is not
eliminated. '

Yuma clapper rail

The loss of 28 acres of marsh habitat under the 4.4 Plan may cause ham to the clapper rail.
Marshes provide breeding, feeding and shelter for clapper rails that would be eliminated by the
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change in flows resulting from the project. This could adversely affect the habitat use of al| of
the approximately 100 clapper rails within the Parker Dam to Imperial Dam reach of the LCR.
Since the replacement of lost habitats by the conservation measures will be in specific areas and
not spread evenly throughout the affected existing habitat, the amount of habjitat may not be
changed, but the quality of the remaining patches will be altered. This local habitat alteration
causes barm to the resident birds, although the new habitats offset the total adverse effects to the
population. S .

The conservation measures included in the proposed action reduce the amount of this take to the
extent-practicable, although the potential for take to occur is not eliminated.

Southwestern willow flycatcher

'The Service anticipates that take of willow ﬂjzcatchers will only oceur in the unlikely event that

implementation of the Tier-One conservation measures are unsuccessful in maintaining occupied
habitat. Only in a worst case scenario does the Service anticipate the take of willow flycatcher
due to project-related activities in the form of riparian micro-habitat degradation and loss of
suitable nesting habitat, and/or reduced nesting success in 372 acres of occupied habitat.

~ Riparian micro-habitat degradation and loss of suitable nesting habitat is anticipated to occur by
- removing the moist soil component of the bird’s nesting habitat resulting in reduced occupancy

and/or success of nesting birds. This habitat loss is also anticipated to result in displacement of
adults, reduced productivity, and reduced survivorship of aduits and/or young. Therefore, the
Service anticipates that all willow flycatchers inhabiting those 372 acres may be taken. As stated

- previously in the effects section, this 372 acres supports 9 currently occupied territories. The

Service has inadequate information to quantify actual take of nests, reduced productivity,
occupancy, and/or nesting success. However, when habitat is rendered unsuitable, population
maintenance and expansion are precluded. Thus, young and adults that return to breed in areas
that have been lost or degraded are less likely to find suitable habitat or find mates. -

‘Effect of the Take

In the accompanying BO, the Service determined that this level of anticipated take is not likely to

_result in jeopardy to the species or destruction or adverse modification of critical habitat.

Reasonable and Prudent Measures

The Service believes the following reasonable and prudent measures (RPMs) are necessary and

appropriate to minimize impacts of incidental take of razorback sucker, bonytail chub, and

willow flycatcher:

1. Reduce the changes in water level fluctuations below Davis Dam to protect razorback and
bonytaii populations. '




Biological Opinion: Interim Surplus Criteria/Califomia 4.4 Plan 58

2. Reduce changes in water level fluctuations below Parker Dam to protect razorback
populations. o

3. Provide for'suitable spawning and nursery habitats for razorback in the Parker Dam to
Imperial Dam reach. -

4, Ensufé_ that all suitable willow flycatcher nesting habitat between Parker and Imperia.l dams
and surrounding Lake Mead are annually surveyed, searched for nests, and nest monitored.

5. Minimize impacts to nesting willow flycatchers.

Terms and Conditions

In order the be exempt from the prohibition of section 9 of the ESA, Reclamation and/or the
applicants, as appropriate, must comply with the following terms and conditions, which
implement the RPMs described above and oufline required reporting/monitoring requirements.
These terms and conditions are non-discretionary. B '

To implement RPM 1 the fllowing terms and conditions _rnﬁst be met: .

a. .Houriy, d:;ily and wéekly release schednlés from Davis Dam will _be-reﬂriéwed for the new
surplus water releases. ' '

" b. New release schedules will not increase the magnitude or range of fluctuations beyond what
1s seen under existing operating conditions as of J anuary 2000. AR

€. Reclamation will provide the Service with documentation of the new schedules for water
release from Davis Dam each year. . .

To implement RPM 2 the following terms and conditions must be met:

a. Hourly, daily and weekly release schedules from Parker Dam will be reviewed for the
changes due to decreased water releases

b. New release schedules will not increase the magnitude or range of fluctuations beyond what
is seen under existing operating conditions as of January 2000.

¢. Reclamation will provide the Service with docurnentation of the new schedules for water
release from Parker Dam each year.

To implement RPM 3 the following terms and conditions must be met:
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a. Any future dredging of suitable spawning habitats will be focused on maintaining suitable
area below the fluctuation zone to provide adequate spawning habitat area to offset declines
in flows.

b. Shallow water areas that will not be dried out by changes in flows will be provided forin all
replacement backwater and marsh habitats to provide for nursery habitats for razorbacks.

To implement RPM 4 the following terms and conditions must be met:

~a. Reclamation will conduct presence and absence surveys for willow flycatchers in all suitable

habitat between Parker and Imperial dams and surrounding Lake Mead (Virgin, Muddy, and
Colorado River inflows) annually for up to 5 years after the implementation of all transfers.
Once resident birds are found, nest searches and nest monitoring will occur to determine
nesting distribution, abundance, success, and cowbird parasitism and predation rates.
Detecting willow ﬂycatcher'presencelabsence and nesting success, plus predation and
cowbird parasitism rates are needed to implement management activities to reduce and

~ minimize take dcscnbed in R.PM 5.

To implem::m RPM 5 the follc)w.ing terras and conditions must be met_f_'

a. Reclamation will continue to protect occupied and unoccupied willow flycatcher habitat
under their management between Parker and Imperial dams, and surrounding Lake Mead
regardless of plant species composition. Protection actions will include, but not be limited to
cowbird trapping in or near occupied habitat in coordination with ongaing research,
protection of nesting willow flycatchers from predators, fire breaks, and measures such as
road/lake closures to limit public access, the risk of fire, at;d!or habitat degradation.

.b. In areas notunder Reclamation management:

1. Reclamation will continue to develop agreements and work with other agencies to
develop closures, and protect sites from the effects of fire and recreation. For example, if
willow flycatcher sites are found surrounding Lake Mead that can be accessed by
watercraft, work with the National Park Service or other appropnate agencies to protect
the area by closing the site with buoys.

2. Based upon nest monitoring, if predation by mammals or reptiles is 25 percent or greater
at willow flycatcher nests between Parker and Imperial dams, or surrounding Lake Mead,
then seek out and if possible, initiate creative ways to lower predation wzth approval by
the Service. '

3. Reclamation will continue to 'develop apreements with appropriate land management
agencies to develop a cowbird trapping programs if necessary.
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c¢. Triggers to initiate cowbird trapping;

1. . Trapping would begin if monitoring of nesting witlow flycatchers (all sites between
. Parker and Imperial dams) shows a 40 percent or greater parasitism rate in any one year,
or averages more than 20 percent in any two or more consecutive years. Thus, if in year
one there is greater than 40 percent parasitism, begin trapping in year two. If there wasg
20, 10,25, and 0 percent parasitism in years one through four, no trapping is needed. If
there was 20 and 25 percent parasitism in years one and two, begin trapping in year three.

2. Once trapping bas been determined necessary based upon mohiton’ng, Reclamation will
continue with the cowbird trapping for 5 consecutive years and then evaluate {along with
the Service) the need to continue.

3. If no nesting birds can be detected at occupied sites, then due to poor sub-population
stability, tmpping must be initiated at half of all occupied sites (those where residents
have been detected at least once over the previous five years) and continued at an even
rotation through all sites (i.e. trap at half the occupied sites in year one, the other half in
year two, and repeat) for five years,-or until monitoring can determine that less than 20
percent parasitism is occurring over an average of two or more years on all resident
nesting pairs of birds. At the end of five years evaluate with the Service the effectiveness
arid the need to continue.

Reiib_rting Requirements

Reclamation or the applicants, as appropriate, will provide the Service with annual reports on the
implementation of the conservation measures and terms and conditions, on the amounts of water
released under the surplus criteria and how it affected Lake Mead elevations and downstream

flows, the amounts of water that have been successfully transfered to the new point of diversion,

and the resuits of all biological monitoring for razorbacks and bonytails, groundwater and willow
flycatcher babitat monitoring. These reports will be due to the Service on February | for the
preceding calendar year. Willow flycatcher reporting deadlines (surveys and nest monitoring) are
subject to dates determined in permit guidelines; typically September for survey data and October
for nest monitoring information.

Dispositien of Dead or Injured Listed Animals

Upon finding a dead or injured threatened or endangered animal, initial notification must be
made to the Service’s Division of Law Enforcement, Federal Building, Room 8, 26 North
McDonald, Mesa, Arizona (602/261-6443) within three working days of its finding. Written
notification must be made within five calendar days and include the date, time, and location of
'the animal, a photograph, and any other pertinent information. Care must be taken in handling
injured animals to ensure effective treatment and care, and in handling dead specimens to
preserve biological material in the best possible condition. 1f feasible, the remains of intact
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specimens of listed animal species shall be submitted as soon as possible to the nearest Fish and
Wildlife Service or State game and fish office, or other institution holding the appropriate State
and Federal permits. Arrangements regarding proper disposition of potential museum specimens
shall be made with the institution before implementation of the action. A qualified biologist
should transport injured animals to a qualified veterinarian or other suitable facility in the case of

injured fish. Should any treated listed animal survive, the Service should be contacted regarding
the final disposition of the animal. - ' : .

CONSERVATION RECOMMENDATIONS

Section 7(a)(1) of the ESA directs Federal agencies to utilize their authorities to further the
purposes of the ESA by carrying out conservation programs for the benefit of listed species.
Conservation recommendations are discretionary agency activities to minimize oravoid effects
of a proposed.action on listed species or critical habitat, to help implement recovery plans, or to
develop information on listed species. The recommendations provided here do not represent
complete fulfiilment of Reclamation’s section 2(c) or 7(a)(1). In furtherance of the purposes of
the ESA, we recommend implementing the following actions: ' '

1. Monitor development of cattail/bulrush marsh habitats around Take Mead and SUI‘-'VEYI.
appropriate areas for Yuma clapper rail occupancy. '

2. Monitor CRIT canals jearly for presence of razorback suckers. Also provide surveys in the
Parker Strip for potential spawning habitat.

3. Reduce the amount of maintenance dredging in the Parker Dam to Imperial Dam reach to
maintain a variety of spawning habitats, especially at wash fans and other gravel/cobble
areas.

4. Evaluate how the LCR could be operated to more closely imitate a natural hydrograph.

REINITIATION NOTICE

- This concludes fomﬁa!- consultation on the proposed action. As provided in 50 CFR §402.16,

reinitiation of formal consultation is required where discretionary Federal agency invoivement or
control over the action has been maintained (or is authorized by law) and if: (1) the amount or
extent of incidental take is exceeded; (2) new information reveals effects of the agency action
that may affect listed species or critical habitat in 2 manner or to an extent not considered in this

- opinion; (3) the agency action is subsequently modified in a manner that causes an effect to the

listed species or critical habitat not considered in this opinion; or (4) a new species is liste or
critical habitat designated that may be affected by the action. Changes to the Tier lines at the 5
year reviews that result in lowering the level at which a surplus is declared would qualify for

reinitiation under (3). In instances where the amount or extent of incidental take is exceeded, -

any operations causing such take must cease pending reinitiation.
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The Service appreciates the efforts of Reclamation in the development and preparation of this

“document. Any questions or comments on this BO should be directed to Tom Gatz, Lesley
Fitzpatrick or Greg Beatty in our office.

/s/ David L. Harlow

cc: Director, Fish and Wildlife Service, Arlington, VA (AES)
Regional Director, Fish and Wildlife Service, Albuquerque, NM (AES)
Manager, California/Nevada Operations Office, Fish and Wildhfe Service, Sacramento, CA
"Field Supervisor, Carlsbad Field Office, Fish and Wildlife Service, Carlsbad, CA
Field Supervisor, Ventura Field Office, Fish and Wildlife Service, Ventura, CA -
Field Supervisor, Las Vegas Field Office, Fish and Wildiife Service, Las Vegas, NV
SPOC, Lower Colorade River Ecoteam, Bill Williams River NWR, Fish and Wildlife Service
Parker, AZ T ' '

Director, Arizona Game and Fish Department, Phoenix, AZ
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Table 1: Bonytaii Stockings in the Upper Basin

71,332

Species Date _ River Section Number Size {mm)
Bonytail 10/98 ‘Colorado 3,280 125

10/98 | Lower Green - | 3,000 _ 125

3/99 Colorado 15 (radio tags) | 250

4199 Colorado 10,000 100

4/99 Lower Green _10,000. | 100

3/00 ‘Lower Green 13 none given

4/00 Lower Green | 19,987 100-175

| 4/00 Colorado 15,037 75

7100 Yampa 5,000 100

7/00 Middte Green | 5,000 100
Total
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~ Table 2: Razorback Sucker Stockings in the Upper Basin

Species Date River Section Number Size (mm)
"Razorbacks 9/98 Gunnison 249 . -225
| 10798 | Middle Green [ 125 150-200
10/98 Gunhison 126 { 400
499 and 8/99 | Middle Green _ | 6,659 [ 100200
5199 ‘Middle Green | est. 57,000 - | <25
5/99 Middle Green | 35 (radio tags) | »250
6/99 Middle Green~ | 738 250-400
| 5/99 and 1199 | Gunnison 2,772 200
9/99 and 10/99 | Colorado 3,498 200
4/00 Colorado 3,875 100-150
6/00 Old Charlie 9,599 <25
6/00 Middle Green | 79 | 425
6/00 Stewart Lake | 145 300
6/00 Old Charlie 2,106 >150
8/00 Colorado 3,845 100-325
8/00 Gunnison 1,640 75-325
Total 96,693
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Table 3: Razorback Sucker Stockings into Lake Mead by NDOW

Year Source Location Stocked Number
1994 . FLSP " Las Vegas Bay 26
1995 FLSP  Echo Bay 14
1996 larvae. Las Vegas Bay . | .
1997 : - . FLSP Las Vegas Bay 6 -
1998 ' FLSP Las Vegas Bay 8

_ FLSP Echo Bay 3
1999 - larvae ~ unspecified 39

(FLSP is Floyd Lamb State Park)
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Table 4: Razorback suckers captured in the Parker Strip/CRIT Canals area,

1980-1998
DATE NUMBER | LENGTH RANGE (mm) WEIGHT RANGE (gms)
-12-80 |1 323 339.6
1-26-80 ! 371 567
?.7-80 2 323-371 n/a
9-9-8] 2 300 ‘n/a
1-16-86 ] 375 680
1-19-86 I 343 566
1-19-86 1 318 454
1-28-86 1 368 680
11-5-87 |2 350-450 (estimate) n/a
1-10-87 |3 na n/a
1-11-87 |7 234-330 145-455
1-12-87 11 245:310 141-286
1-15-87 4 285-331 270-468
1-23-87 |13 211-320 109-409
1-11-88 l 438 900
1-13-88 1 450 1040 .
1-16-88 i 465 1360
1-10-89 28 425-536 1069-1757
1-6-93 5 522-615 7941134
1-8-93 i | wa n/a
10-14-96 | 5 n/a n/a
4-10-98 1 n/a n/a

[,

)
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Table 5: Yuma Clapper Rail Survey Data 199?—200_0

Year Number of Rails Counted in USA
1997 : 716

1998 . _ 553

1999 . - 607

2000 . 464

Tadle §: Range-wide population slalus for the southwestern willow flycatcherbased on 1996 survey data for
MNew Mexico and Califomia, 1997 survey data for Colorada and Utah, 1998 survey dita from Nevada, 1999
survcy data for Arizona, and personal communication of 1999 and 2000 survey data.'

Number Number of Mum ber of territories within site
of sites drainages
with . with resident . Tnlal number of

State resident WIFLs =5 6-20 - =20 territaties

WIFLs ' :
Atizona a7 12 "33 1 3 289
California " 8 7 2 2 ' N
Colorado 7 6 2 4 1 &9
Mew Mexica 19 [ 16 2 1 69
Nevada 10 4 8 2 - 46
Utzh 5 4 5 1] ] 8
Texas 7 ? ? ? 2 ' 2
Tatal 99 40 £9 21 7 Tz?

'Based on surveys conducled a1 >300 historic and new sites in AZ (Sogge and Tibbitts 1992, Sogge &/ al. 1993, Muiznieks
ef al. 1994, Sogge and Tibbitts }994, Sferra er al. 1595, 1997, Sogge 1995a, Sogge et al. 1995, Spencer er af. 1996,
McKernan 1997, MeKemnan and Braden 1998, Paradzick et of. 2000); CA (Camp Pendleton 1994, Whitfield 1994, Griffith
and Griffith 1995, Holmgren and Coliins 1995, Kus 1995, San Diego Matural History Museum 1985, Whitfieldand Sirong
"1995, Griffith and Griffith 15996, M.Sogge pers. com.); CO (T. Ireland 1994 in lirt., Stransky 1995); NM (Maynard 1995,
Cooper 1996, 1997, Parker 1997, Skaggs 1996, Willarhs 1997); NV {C. Tomlinson 1995 in firt., 1997, M.Sogge pers.
com, B.McKernan pers. com., McKeman and Braden 1999); UT (McDonalder al. 1995, 1997, Sogge 1995b). Systematic
surveys bave not been conduded i in Texas.

* Personal communication frem Mark Sogge ( USES, unpubt dats) indicates that as ofthe end of the 1999 breeding season
just over 200 willow flycaicher territories are found at 143 sites throughout it's range.
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Table 7: Agency aclions that have undergone formal section 7 consulistion and levels of mcidental take
permitted for the southwestern witlow flycatcher range-wide.

r

Federal

Verde Valley Ranch

Y avapai)

Incidental Take
Action (County} Year Agency!' Anticipaled
Ariiona
Cedar Bench Ajfotrent 15935 Tonto NE ladeterminabsle
{Yavapai} DR
Tuzigoot Bridge (Yavapai) 1995+ NPS None .
Windmiil Allatment 1995 Cocanino NF Loss of 1 nest antually ifor 2
{Yavapai}) = . yeats .
Solomon Bridge (Graham) 1995 FHWA Loss of 2 territories
Tonto Creek Riparian Unit 1595 Tonta NF Indeterminable
{Maricopa) ) .
Eastern Roosevelt Lakc. 1995 Tonte NF Indeterminable
Warershed Allourent
(Maricopa}
Cicnegé Creek (Pima) 1996 BLM 1 nest annualiy by cowbird
) parasitisem
Glen Canyon Spike Flow 1996 USBR Indeterminable
{Coconing)

Verde Valley Ranch 1996* Corps Loss of 2 willow ﬂycatch'er
(Yavapai) temitories
Modified Roosevelt Dam 1996* USBR Lass of 45 termitories; reduced
{Gila/Maricepa) preductivity/ survivorship 90

birds
Lower Colorado River 1997+ USBR Indeterminable
Operations {Mohave!Yuma)

‘Bluc River Road (Grecalee). 1997 AlS NF Indeterminable
Skeleron Ridge ( Yavapai) 1997 Tonto NF Indeterminal e
White Canyon Fire 1997 BLM . Harassment of 4 pairs
Emergency Consulizion .
(Finai)

U.S. Hwy 93 Wickenburg 1597 FHWA Harassment of 6 birds in 3

{Mohave/Yavapai) . territenies and | bird
kifled/decade

Safford Disrict Grazing 1997 BLM Indeterminable

Atllotments {(Gresalee,

Graham, Final, Cochise &

Pima)

Y ower Gila Resource Plan 1997 BLM Indeterminabie

Amend. (Maricopa Yavapai,

Pima, Final, La Paz &

¥ uma)

Storm Warer Permit for 1997 EPA indeterminable
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Table 7: Agency actions that have undergone formal section 7 consulmtion and levels of mecidental take
permitted for Lhe southwestern witlow flycatcher range-wide.

T — " — ==
Federal Incidental Take

~Action (County) Year Agency' Anticipated

Gila River Transmission 1997 AZ Elecric Power Coap. Ine. Indeterminable

Srrucrures (Graham)- - ) o

Arizona Sicip Resource 1998 BLM Harm of | nest every 3 years

Mgmi Plan Amendment

{Mohave):

CAP Warer Transfer 1998 USBR Indeterminable

Cottanwood/Camp Venle .

{¥ avapai/Maricopa)

Ciencga Creck Stream 1998 BLM Harassment of 1 bird

Restoration Project {Pima}

Kearmy Wagstewater 1998 FEMA [ndetetminabte

Treatenent (Final)

Fort Hueachuca Pragrammatic 1998 US Amy Mone

(Cochise)

SR 260 Coitanwood to 1998 FHWa lndeterminabie

Camp Verde (Yavapai) -

Wildlife Serviaes (ADC) 1998 Wildlife Services in consultation

Mationwide consultiion .

Alame Lak i | ACOE Loss of | i

(L: az, Muohave 3pcr ion 993 yearssdge ton;%_]‘:aitf ?I%r:ga%:%n

Grazmg on 25 allotments on LISF5

the Tonte MNF {Vatious) 1999 in cansultation

Minpus Avenue Extension i599 ACGE Indeterminable

{Yavapai)

The Homestead ac Camp 206'0 Prascort NF/EPA _in informal consulation

Verde Develapmen ’

Wiki-:uprig Sandy 2000 WAPA/BLM w infarmal consukation

Caithness power phnt

interim Surplus Criteria, CA 2000 USBR in cansultation

Water- lower Calorado River

Tonto Creek Crosang - 2000 USES in consultation

Tonw NF (Gila County} '

Big Sandy/santa Mana 2000 Bim in consultation

‘Grazing Allotments (La Paz)

California

Prado Basin (Riverside/San 1994 Corps Nane

Bemardine} :

Orange County Water 19958 Caorps None

District (Orange)

Temeseal Wash Brdge 1995 Corps Harm 1o 2 willow flycatchers

(Riverside).
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Tabie 7: Agency actions that have undergone formal secion 7 consuliation and levels of incidental take
permitted for the southwestern willow flycatcher range-wide.

Federal

T ——
e .

(Valencia}

Incidental Take
Action (County) Year Agency' Anticipated
Camp Pendleton (San Diego) 1995 DOD Loss of 4 willow flysatcher
Ietritprics ]

Lake Isabella Opeations 1996 Corps Inundation 700 ac critical
1996 (Kem) habitat; reduced productivity 14

pairs
Lake isabeila Long-Term 1997 Corps Indeterminable
Operations (Ken) '
H.G. Fenton Sand Mine and 1997 Corps None
Levee near Pala on the San
Luis Rey River {San Diego)
Colorado .
AB Lateral - - 1996 USBR * None
Hydreelsciric/Hydropower
Facilivy, Guanism River ta
Uncompahgre River
{Montraose)
TransColorade Gas 1998 BLM Mane
Transmission Line Project,
Meeker, Colorade to
Bloomfietd, New Mexico
Nevads
Gold Propeniies Reson 1995 BlA Harm to | willow fiveatcher fiom
{Clark) habirat loss
Las Vegas Wash, Pabce 1998 Corps Harm 10 2-3 paims of willow
Read Erosion Control flycatchers
Strucrure. ’ .
MNew Mexico
Corrales Unit, Rio Grande 1995 Carps None
(Bemalillo)
Rio Pucrco Resource Area 1997 BLM None
Farmington District 1997= BLM None
Resource Management Plan
Mimbres Resource Arza 1597+ BLM 1 pair of willow flycatchers
Management Plan
Belen Unit, Rio Grnde 1998 Corps Consultation in progress

Service.

* Jeopardy opinions.

BIA = Boreau of Indian Affairs; BLM = Bureau of Land Management; Corps = Army Carps of Engineets; DOD = Dept, of Defense:
EPA = Environmental Protection Ageney; FEMA » Federal Emergency Management Agency: FEWA = Federa) Highway
Administration: NF = Nationa) Forest; NPS = National Park Service; USBR = 1,5, Burean of Reclamation; USFS = U.S. Forest
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Table 8: Biological Opinions Issued on Lower Colorado River since 1997

Date BO Issuted
March 21, 1997
June 25, 1999
August 19, 1999
December 16, 1999

Number Name of Project

2-21-96-F-161  Blue Water Resort, Casino and Marina
2-21-99-F-231  Desert Pupfish Refugium, Cibola NWR
2-21-99-F-205  Langhlin Lagoon Dredging Project
2-21-00-F-041 Desert Pupfish Refugium, Inperial NWR

Table 9: Significant Projects on Lower Colorado River with May Affect, not Likely to
Adversely Affect Findings since 1997

Number Name of Project Date Finding Issued

© 2-21-98-1-436 Offstream Storage of Colorade R. Water August 19,1998
2-21-99-1-121 Beal Lake Improvement Project February 2, 1999
2-21-99-1-301 Headgate Rock Tailrace Dredging May 28, 1999
2-21-99-1-322 River Mile 33 Dredging September 10, 1999
2-21-99-1-263 City of Yuma Riverfront Park " October 1, 1999

2-21-98-1-.040 Phase II CRFRP-Morelos Dam December 10, 1999
2-21-00-1-130 USFWS Giant Salvinia Control February 8, 2000
2-21-00-I-156 " BLM Giant Salvinia Control - ~ February 25, 2000




